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Department of Energy
Washington, DC 20585

May 1997

Dear Citizen:

This is a summary of the Final Waste Management Programmatic Environmental Impact Statement.
The Department of Energy has prepared the final environmental impact statement in accordance with
the National Environmental Policy Act, to evaluate management and siting alternatives for the
treatment, storage and disposal of five types of radioactive and hazardous wastes. These waste types
are: low-level radioactive waste; low-level mixed (with hazardous components) waste; transuranic
waste; high-level radioactive waste; and hazardous waste. The alternatives were evaluated for waste
stored, buried or to be generated from future operations over the next 20 years at 54 sites.

The study is contained in 5 volumes. Volume 1, the main body of the document, contains the analyses
for each waste type and the potential health, environmental and cumulative impacts of the 36 waste
management program alternatives that were considered. Volume 2 contains the detailed data for each
of the Department's sites included in the study. Volumes 3 and 4 contain the supporting appendices.
Volume 5 contains an indexed summary of the comments received during the 5-month public comment
period on the draft environmental impact statement, along with the Department's responses to those
comments.

A complete copy of the final environmental impact statement is available in public reading rooms
which are located across the U.S. A list of the reading rooms, copies of this summary, the full 5-
volume document, or its supporting technical reports can be obtained on request from the following
address or telephone number. Information is also available on our Internet home page at
http://www.em.doe.gov.

Center for Environmental Management Information
P.O. Box 23769
Washington, D.C. 20026-3769
1-800-736-3282 (in Washington, D.C.: 202-863-5084)

The Department of Energy will issue Records of Decision for each of the five waste types in a phased
manner, commencing no sooner than 30 days after publication of the final environmental impact
statement. While some waste treatment and storage decisions may be made soon, the Department
intends to consult further with stakeholders before identifying low-level and mixed waste disposal site
preferences. We will publicly announce these disposal site preferences at least 30 days prior to making
disposal decisions.

Sincerely,

7 ey 4
CrlEr A
Alvin L. Alm

Assistant Secretary for
Environmental Management

@ Printed with soy ink on recycled paper
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1 Int

uction”

This Waste Management Programmatic Environmen-
tal Impact Statement (WM PEIS) is a nationwide study
examining the environmental impacts of managing
five types of radioactive and hazardous wastes gener-
ated by past and future nuclear defense and research
activities at a variety of sites located around the
United States. The five waste types are low-level
mixed wasie (LLMW), low-level wasic (LLW),
transuranic waste (TRUW), high-level waste (HLW),
and hazardous waste (HW).

The U.S. Department of Energy (DOE) needs to
enhance the management of its current and anticipated
inventories of LLMW, LLW, TRUW, HLW, and
HW in order to ensure safe and efficient control of
these wastes, to comply with all applicable Federal
and State laws, to protect public health and safety, and
to protect the environment. Each waste type has
unique physical characteristics and regulatory require-
ments and accordingly is managed separately. For
each waste type, facilities are needed to treat, store,
and dispose of the waste. For the first time, DOE has
examined in an integrated fashion not only the impacts
of complexwide (i.e., across the DOE complex) waste
management alternatives for each waste type but also
the specific cumulative impacts from all the waste
facilities at a given site. In this context, management
of these wastes includes:

+  Pollution prevention

»  Identifying/contracting with private vendors to
manage waste

+  Modifying existing waste management facilities
or constructing new facilities at particular sites

»  Operating existing, modified, or new waste
management facilities at those sites

+  Transporting waste among waste management
facilities, as necessary

+  Handling, surveillance, and maintenance

* Vertical lines in margins and shading in tables
indicate changes made since the publication of the
Draft WM PEIS in August 1995,
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Low-level mixed waste: Low-level waste that
contains hazardous waste under the Resource
Conservation and Recovery Act.

Low-level waste: Waste that contains radioactivity
and is not classified as high-level waste,
transuranic waste, or spent nuclear fuel. Test
specimens of fissionable material irradiated for
research and development only, and not for the

"
production of power or plutonium, may be classified |
as low-level waste, provided the concentration of
transuranics is less than 100 nanocuries per gram
of waste. Low-level waste is subject 10 provisions of
the Atomic Energy Act.

Transuranic waste: Transuranic waste is waste
containing more than 100 nanocuries of alpha-
emitting transuranic isotopes, per gram of waste,
with half-lives greater than 20 years, except for
(a) high-level radioactive waste; (b) waste that the
Secretary has determined, with concurrence of the
Administrator, does not need the degree of isolation
required by the disposal regulations; or (c) waste
that the U.S. Nuclear Regulatory Commission has
approved for disposal on a case-by-case basis in
accordance with 10 CFR 61.

High-level waste: The highly radioactive waste
material that results from the reprocessing of spent
nuclear fuel, including liquid waste produced
dtrectly from reprocessmg and any solid waste
aenveajram the uquza that comams a combination
of transuranic and fission product nuclides in
quantities that require permanent isolation. High-
level waste may include other highly radioactive
material that the U.S. Nuclear Regulatory
Commission, consistent with existing law,
determines requires permanent isolation.

Hazardous waste: Under the Resource
Conservation and Recovery Act, a solid waste, or
combination of solid wastes, which because of its
quantity, conceniration, or physical, chemical, or
infectious characteristics may (aj) caiise or
significantly contribute to an increase in mortality
or an increase in serious irreversible, or
incapacitating reversible, illness or (bj pose a
substantial present or potential hazard to human
health or the environment when improperly treated,
stored, transported, disposed af, or otherwise
managed. Source, special nuclear material, and
by-product material, as defined by the Atomic
Energy Act, are speciﬁcally excluded from the
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E




This study provides information on the
: impacts of various alternatives, which DOE
will use to decide at which sites to locate
additional treatment, storage, and disposal
capacity for each waste type. However, the location of
a facility at a selected site will not be decided until
completion of a sitewide or project-specific National
Environmental Policy Act (NEPA) review.

To help DOE decide at which sites it should locate
waste management facilities, this WM PEIS considers
four categories of alternatives for each waste type:
(1) a No Action Alternative that is generally consistent
with current practice but with no management
improvements; (2) a Decentralized Alternative that
would, in general, result in wastes being managed
where they are currently generated or stored; (3) a
Regionalized Alternative that would consolidate waste
management at fewer sites throughout the nation than
under the Decentralized Alternative; and (4) a Cen-
tralized Alternative that would consolidate waste
management at only one or two sites. For certain
waste types, DOE considers more than one
Regionalized or Centralized Alternative to present a
wide variety of options on the number and location of
sites that could manage wastes.

1.1 Sources of DOE Waste

At its peak, the nuclear defense complex consisted of
16 “major” sites, including large reservations in
Nevada, Idaho, Washington, and South Carolina.
National laboratories in New Mexico and California
designed weapons that were produced in Colorado,
Florida, Missouri, Ohio, Tennessee, and Washington.
Like most industrial and manufacturing operations,
the production of nuclear weapons generated waste.
However, many problems posed by DOE’s nuclear
operations are unlike those associated with most other
industries. Among these problems are radiation
hazards; structures with radioactive contamination,
such as nuclear reactors; and chemical plants that
processed nuclear materials.

Nuclear weapons have played an important role in
national security, and the nation continues to maintain

WM

an arsenal of nuclear weapons and some production
capability. Continued support of the nation’s Naval
Nuclear Propulsion Program is also needed. How-
ever, since the end of the Cold War and the nuclear
arms race, national priorities have shifted. Today,
waste management and environmental restoration
activities have become central to DOE’s mission.
DOE must provide for the proper management of its
wastes within a complex and dynamic regulatory
environment. DOE is not responsible, in general, for
the management of wastes produced from commercial
applications of radiation and atomic energy, and
management of such wastes is not addressed in this
WM PEIS.

1.2 Environmental Management
Accelerating Cleanup: Focus on 2006

The DOE Environmental Management (EM) Program
is continually working to accelerate cleanup sched-
ules, increase efficiency, and foster cooperative
relationships with its regulators and other stake-
holders. However, there is concermn whether support
can be sustained for a program that may stretch
beyond 70 years with an estimated cost of more than
$200 billion. DOE wants to accelerate reduction of
this “cleanup mortgage” of the Cold War to reduce
long-term economic and environmental liabilities.
DOE is working on a 2006 Plan (previously known as
the Ten Year Plan) to meet this challenge. The vision
of this plan is that, within the next decade, most DOE
facilities will be able to treat and dispose of their
backlog of nuclear materials and wastes safely and to
clean up the land and buildings on site. These steps
would dramatically reduce long-term costs and open
a large portion of the lands and other resources
controlled by DOE for other purposes.

However, some aspects of the EM Program will
demand additional time and resources. For example,
DOE will not be able to complete the treatment and
disposal of certain wastes, such as high-level radioac-
tive waste stored in tanks at Hanford or TRUW stored
throughout the complex, within the next 10 years.
In addition, there will be ongoing groundwater
cleanup projects, decontamination of buildings, and
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surveiliance and maintenance activities. At a small
number of sites, DOE will continue treatment of a few
remaining waste streams beyond the next 10 years.
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11 use the 2006 Plan to inform budget deci-
sions and to sequence projects and actions to meet
program objectives. EM will implement this vision in
collaboration with regulators and the public. Develop-
ment of the 2006 Plan will be guided by the following
seven principles:

«  Eliminate urgent risks

. Reduce mortgage and supnort costs to

funds for further risk reductlon

a8
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»  Protect worker health and safety
*  Reduce the generation of waste

»  Create a collaborative relationship between DOE
and its regulators and stakeholders

*  Focus technology development on cost and risk
reduction

*  Integrate waste treatment and disposal within the
complex

DOE’s sites have already prepared initial draft site
plans, and DOE is now developing a national
discussion draft based upon these principles. The
discussion draft will be distributed for public comment
to elicit feedback on the strategic approaches for
accomplishing compliance and completion goals, and
on DOE’s management strategies to accomplish these
goals. This approach will ensure that DOE has a
broad perspective when developing a draft National
2006 Plan later this year. The 2006 Plan will be a
living document, evolving to reflect revised assump-
tions, stakeholder viewpoints, and newly obtained

infarmatinn
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The Final WM PEIS evaluates many waste manage-
ment activities that may become components of the
2006 Plan.

Weapons component assembly.

Experimental Boiling Water Reactor
at ANL-E, December 31, 1956.

1.3 Focus of the WM PEIS

DOE issued an Implementation Plan for this WM
PEIS in January 1994. in that document, DOE identi-
fied the proposed action as the formulation and
implementation of “an integrated environmental

restoration and waste management program in a safe
and environmentallv sound manner and in comnliance
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with applicable laws regulations, and standards.
However, since issuing the Implementation Plan,
DOE has decided to shift the focus of the WM PEIS.




Specifically, DOE has determined that its
original plan to integrate waste management
and environmental restoration decisions is
not appropriate, primarily because of the

site-specific nature of environmental restoration

decisions. These decisions, including the level of site
remediation, should reflect site-specific conditions and
involve local communities.

In a Federal Register notice issued on January 24,
1995, DOE proposed to modify the scope of the
WM PEIS to eliminate the analysis of environmental
restoration alternatives. Appendix A of this WM PEIS
summarizes the comments received in response to the
proposed change in scope and DOE’s responses to
those comments. Appendix A also describes various
means for public involvement in planning and
decision making for the Department’s environmental
restoration activities.

On September 22, 1995, DOE published a Federal
Register notice announcing the release of the Draft
WM PEIS and invited the public to comment on the
document during the 90-day public cormment period
(September 22 through December 21, 1995). Oppor-
tunities to comment were provided in 13 video confer-
ence hearings held from October 17, 1995, through
January 24, 1996. Several of these video conferences
linked sites together with DOE Headquarters; alto-
gether, 18 locations were involved in the hearings.

The video conference format was used to provide a
wider opportunity for Headquarters’ participation,
support an interactive approach, and reduce costs. The
public hearings were advertised through local newspa-
pers, morning and evening drive-time radio announce-
ments, and other DOE site-specific mechanisms, such
as direct mailings to interested members of the public,
meeting announcements to active groups or advisory
boards, and additional advertising as deemed neces-
sary by the DOE representatives. The specific notifi-
cation approach varied by site depending on the needs
of the local population. Public comments collected at
the hearings were summarized in the Draft WM PEIS
Hearing Summary Report: A Compilation of Public
Hearing Summaries and placed in DOE public reading
rooms in early February 1996. Comments were also
received from the public and other interested parties

rhrpr-ﬂu rhrn'nn]} I"_hu mail.

On December 19, 1995, in response to requests from
the public, congressional representatives, and major
environmental groups, DOE announced an extension
of the WM PEIS public comment period through
February 19, 1996. Comments received throughout
the comment period have been analyzed and consid-
ered in developing the Final WM PEIS, and are
summarized in the Final WM PEIS Comment
Response Document (Volume V of the Final
WM PEIS). Documents relating to the WM PEIS are
available in public reading rooms, listed in Chapter 1
(Section 1.9) of the Final WM PEIS.

‘l\“..:....-.. e I Lo COIMIMEN

During the public comment period for the Draft WM
PEIS, more than 1 200 individuals, states, tribal
nations, agencies, and organizations provided DOE
with comments. Comments were received from
virtually all of the communities near the DOE sites
identified as “major” sites in the WM PEIS, and from
many other interested members of the public. Many
citizens and organizations submitted questions,
comments, or objections regarding proposed waste
management activities at particular DOE sites. Some
suggested alternatives for waste management activi-
ties; others expressed their preferences for the alterna-
tives described in the WM PEIS. A few commenters
thought that DOE should prepare one comprehensive
environmental impact statement on all of its activities;
some expressed their support for DOE’s current
efforts.

Specific concerns raised during the comment period
included the risk assessment methodologies (e.g.,
models and assumptions) used in the analysis, risks to
densely populated areas and minority and low-income
populations, risks associated with subsistence fishing
in some communities, transportation risks, impacts on
future generations, and additional exposures to popu-
lations affected by other DOE activities.

Commenters challenged DOE’s designation of particu-
lar sites as major sites in the WM PEIS and requested
that these sites be removed from consideration.
Related to this issue were comments regarding the
accuracy of current waste loads at particular sites.

DOE also received comments and questions on the
relationship of the WM PEIS to other DOE programs
or projects; purported inconsisiéncies between the




WM PEIS and other DOE documents; waste types or
radioactive materials not analyzed in the WM PEIS;
waste management technologies, particularly for
waste treatment; the decision criteria DOE will use in

nlrim tirnoto nt Ao,
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availability of geologic repositories at Yucca Moun-
tain, Nevada, and the Waste Isolation Pilot Plant in
New Mexico; and DOE credibility. Many commenters
questioned DOE’s February 1995 decision to remove
environmental restoration alternatives from the scope
of the WM PEIS.

Several commenters used this opportunity to raise
budget concerns, especiaily the need to ensure the
availability of funding to implement DOE’s waste
management activities. Some offered comments on
policies or Federal programs not related to this
WM PEIS, including suggestions to eliminate the
production of radioactive and hazardous waste by
eliminating certain DOE defense- and energy-related
programs.

All comments were carefully considered by DOE.
DOE made appropriate changes to the Draft
WM PEIS as a result of the comments and prepared
the Comment Response Document, Volume V of this
Final WM PEIS, to respond to the specific comments
received. In general, public comments, coupled with
consultations with commenting agencies and State and
tribal governments, resulted in additional analyses,
clarification or correction of facts, and expanded
discussion in several technical areas. The Comment
Response Document provides an explanation of why
certain comments did not warrant change to the
WM PEIS.

In response to the comments received and in defining
the preferred alternatives, the most significant changes
to the WM PEIS are the following:

» DOE’s preferred alternatives are identified.

+ DOE modified the Decentralized Alternative for
HW to replace Los Alamos National Laboratory
(LANL) with Idaho National Engineering Labora-
tory (INEL) as a candidate site for onsite treat-
ment of hazardous waste. This change recog-
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Major Sites Analyzed
in the WM PEIS

“Major~ sites are those that are the focus of the
WM PEIS because they meet one or more of the
Jollowing criteria: (1} they are candidates to
receive waste generated off site; (2) they are
candidates to host disposal facilities; (3} they
manage HLW; or (4) they were included to be
consistent with the Federal Facility Compliance
Act process. The 17 major sites are:

Argonne National Laboratory-East
Brookhaven National Laboratory

Fernald Environmental Management Project
Hanford Site

Idaho National Engineering Laboratory

Lawrence Livermore National Laboratory

Fnc Ala c A,
Los Alamos National Laboratory

Nevada Test Site

Oak Ridge Reservation

Paducah Gaseous Diffusion Plant
Pantex Plant

Portsmouth Gaseous Diffusion Plant

Rocky Flats Environmental Technology Site
Sandia National Laboratories-New Mexico
Savannah River Site

Waste Isolation Pilot Plant

West Valley Demonstration Project

nizes the HW treatment capacity that exists at
INEL and does not currently exist at LANL.

« With respect to revised information on waste
loads, DOE prepared a new appendix,
Appendix I, which presents updated waste volume
inventories and projections for all waste types.
Further, Appendix I allows site-specific com-
parisons with earlier estimates of inventories
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and projections upon which the analysis in
the Draft WM PEIS was based to determine
whether the more recent data would sub-
stantially change any of the impacts de-
scribed in the Draft WM PEIS. DOE performed
new analyses using updated waste inventory data
at selected sites for LLMW and for LLW and
TRUW under several alternatives. The results of
these additional analyses are contained in the
relevant waste-type chapters of the WM PEIS.

* DOE modified its analysis of environmental
justice concerns to better determine whether
impacts to minority or low-income populations
could occur. The maps illustrating the proximity
of these populations around the major DOE sites
have been improved and moved from the former
Appendix I (as found in the Draft WM PEIS) to
Appendix C of the Final WM PEIS. DOE per-
formed additional analyses of the potential for
offsite general population risk as a result of the
disposal of LLMW and LLW. With respect to
transportation impacts, DOE clarified the compar-
ison of radiological risks in truck and rail trans-
portation and included the potential number of
shipments that would enter and exit each site.
DOE also emphasized that the intersite routes
used in the analysis are representative of possible
routes, not selections.

* DOE revised Chapter 11, “Cumulative Impacts,”
to provide a more comprehensive evaluation of
other DOE actions (e.g., tritium supply and
recycling, weapons material stockpile stewardship
and management, and storage and disposition of

excess fissile materials) that may affect the sites.

*  With respect to environmental restoration wastes,
DOE substantially modified Appendix B to in-
clude updated waste volume estimates for all sites
and provided more detailed discussion about how
environmental restoration wastes are generated,
which of these wastes may be transferred to the
Waste Management Program, and how the
transferred wastes may affect the WM PEIS
alternatives. Appendix B also discusses the uncer-
tainties in estimating the volumes of environ-

mental restoration wastes and the potential effects on
waste management facilities. Section 1.7.1 of Volume
I was revised and now discusses how the environmen-
tal restoration program is considered in the WM PEIS
and why, given current uncertainties, a full impact
analysis of environmental restoration wastes cannot be
done in the WM PEIS. This section also sets forth the
Department’s reasons for proceeding with impact
analyses using only waste management wastes. A
qualitative analysis of how environmental restoration
transferred wastes may affect the WM PEIS
alternatives is also given in each waste-type chapter
(Sections 6.15, 7.15, and 8.15 of Volume I).

Other changes to the WM PEIS include: a more
detailed description of the decisions to be made by
DOE (Section 1.7.3 of Volume I, which also includes
a discussion of decision criteria from former
Section 1.8); a statement clarifying DOE’s compliance
with applicable State and local laws and a narrative on
relevant DOE orders (Section 1.4 of Volume I); a
more comprehensive discussion of site treatment
plans, pollution prevention, and other DOE actions
and programs (Section 1.8.2 of Volume I); a discus-
sion of privatization (Section 1.7.4 of Volume I); a
discussion of safeguards and security (Section 4.3.12
of Volume I); and information which explains why the
No Action alternatives for some waste types may
appear to have smaller potential impacts than other
alternatives (Sections 6.2.3, 6.16, and 8.3.1 of
Volume I). DOE has also made other changes sug-
gested by commenters to improve readability, includ-
ing a short Readers’ Guide at the beginning of Vol-
ume I, well-known examples to demonstrate waste
volumes, and a table for converting waste volumes to
both cubic feet and cubic yards. The Final WM PEIS
includes an updated list of preparers in Chapter 13.

- As modified, the WM PEIS focuses on waste manage-

ment sites (those required to treat, store, or dispose of
existing wastes and wastes that will be generated in
the future as a result of DOE nuclear weapons stock-
pile stewardship and research programs). While this
document does not analyze environmental restoration
alternatives, Appendix B of the WM PEIS does
contain information on the anticipated waste loads
generated as a result of environmental restoration




activities (see Section 1.7) and a qualitative discussion
of the extent to which those waste loads may affect
waste management alternatives.

1.4 Waste Types Considered in the
WM PEIS

DOE is responsible for managing large inventories of
LLMW, LLW, TRUW, HLW, and HW. DOE
manages each of these waste types separately because
they contain different components, have different
levels of radioactivity, and must meet different regula-
tory requirements. Updated information on waste
volumes for LLW, LLMW, and TRUW at DOE’s
sites is included in Appendix I of this WM PEIS.
DOE addressed the management of spent nuclear fuel
in a separate programmatic environmental impact
statement and its subsequent Records of Decision (see
text box on page 12).

DOE defines its radioactive wastes based partially on
how they are derived. Thus, waste types may share
certain characteristics; for example, transuranic
elements can be found in LLMW, LLW, TRUW, and

HLW.

In addition, the wastes within each category come
from diverse sources and can have different character-
istics. Thus, some wastes within a waste type may
need to be managed much differenily from other
wastes within that same waste type. For example,
LLMW and LLW are categorized as either alpha or
non-alpha waste, depending on whether the waste
contains transuranic radionuclides with half-lives
greater than 20 years and with alpha particle activity
of between 10 and 100 nanocuries per gram. Because
of the long-term health risks associated with the long-
lived transuranic radionuclides, regulatory require-
ments mandate different treatment or disposal pro-
cesses for alpha and for non-alpha waste. TRUW is an
alpha waste with activity greater than 100 nanocuries
per gram. There are typically two categories of
LLMW, LLW, and TRUW-—“contact-handled” (CH)
and “remote-handled” (RH). The difference between
the two categories is due to the concentration of
radioactive materials. RH waste typically requires
additional shielding and containment to protect
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Types of Radioactivity

There are four principal types of radiation:

alpha particles, beta particles, gamma rays,

and neutrons. Alpha particies can be stopped i
by a sheet of paper and will not penetrate skin; gl
but materials that emit alpha particles are I
harmful if inhaled or ingested. Beta radiation !
can pass through skin or an inch of water but
not through a thin sheet of aluminum, plywood,
or steel. Gamma rays and neutrons are the
most penetrating radiation and can pass
through many materials, including the human
body. In passing through the human body,
gamma rays generally deposit less of their
energy than alpha or beta particles, which are
stopped in the body. Dense materials like lead
are effective for absorbing gamma rays, while
hydrogenous materials like water are effective
in slowing down and stopping neutrons.

—-— — — —— — —— imam

workers and the public. Most LLMW, LLW, and HW
can be disposed of by shallow burial provided that
they are first treated and then placed in a properly
regulated disposal facility. LLMW, HLW, HW, and
some TRUW are all subject to the requirements of the
Resource Conservation and Recovery Act (RCRA).

The following introductory sections define and discuss
each of the waste types considered in this WM PEIS,
current waste volumes, and the four categories of
alternatives. Figure 1.4-1 and Table 1.4-1 identify
sites where wastes are generated or stored for each
waste type under the alternatives evaluated in the
WM PEIS.

Low-level mixed waste (LLMW) contains both
hazardous and low-level radioactive components. The
hazardous components in LLMW are subject to
RCRA, whereas the radioactive components are
subject to the Atomic Energy Act (AEA). LLMW is
characterized as either CH or RH and as

alpha or non-alpha.
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Figure 1.4-1. Waste Management Sites.
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INEL includes NRF and ANL-W
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ORR includes K

-25, ORNL, ORISE, and ¥-12
SNL-NM includes ITRI
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Table 1.4-1. Waste Management Sites

" Major Waste Type Managed
i Sites State| Symbol | Site* |LLMW| LLW | TRUW| HLW | HW®
| 1 Ames Laboratory 1A Ames v v
2 Argonne National Laboratory-East IL ANL-E v v v v v
3 Battelle Columbus Laboratories OH BCL i
4 Bettis Atomic Power Laboratory PA Bettis v v
5 Brookhaven National Laboratory NY BNL JC v v
6 _Charleston Naval Shipyard SC_| Charleston v g
7_Colonie NY | Colonie d
I 8 Engineering Center CA ETEC v v
Fermi National Accelerator Laboratory IL Fermi v v
10 Fernald Environmental Management Project OH FEMP v v v
11 General Atomics CA GA il
12 General Electric Vallecitos Nuclear Center CA GE d g,
13 Grand Junction Projects Office coO GIPO v
14 Hanford Site WA | Hanford v v v v v v
Idaho National Engineering Laboratory ID INEL v v rd v v v
15_Idaho National Engineering Laboratory ID INEL e e e e e
16 _Argonne National Laboratory-West ID | ANL-W e 3 e
17_Naval Reactor Facility 1D NRF e
| 18 Kansas City Plant MO KCP v v v
Knolls Atomic Power Laboratory NY KAPL v v
19 Knolls Atomic Power Laboratory (Kesselring) | NY | KAPL-K e €
20 Knolls Atomic Power Laboratory (Niskayuna) | NY | KAPL-N e e
21 Knolls Atomic Power Laboratory (Windsor) CT | KAPL-W e e
| 22 Laboratory for Energy-Related Health Research | CA | LEHR Y
| 23 Lawrence Berkeley Laboratory CA. LBL, 4 i v
| Lawrence Liversnore National Laboratory CA LLNL Y v va d
| 24 Lawrence Livermore National Laboratory { CA | LINL g e £ g
25 Sandia National Laboratorjes (Californja) CA | SNL-CA [ e
| 26 Los Alamos National Taboratory NM | LANL v ' i Y Y
27 Mare Island Naval Shipyard CA | Marels v g
28 Middiesex Sampiing Piant NI | Middlesex d
29 Mound Plant OH Mound v v v
30 Nevada Test Site NV NTS vl v v v
31 Notfolk Naval Shipyard VA | Norfolk v £

L




10 I Table 1.4-1. Waste Management Sites—Continued
T Major Waste Type Managed "
Sites State{ Symbol | Site® |LLMW| LLW | TRUW| HLW | HW? ||
| Oak Ridge Reservation TN ORR v v v v v 1
| 32 K-25 Site TN K-25 e e e
33 Oak Ridge Institute for Science and Education | TN ORISE e
34 Oak Ridge National Laboratory TN ORNL e [ e e
35 Y-12 Plant TN Y-12 e € e
36 Paducah Gaseous Diffusion Plant KY | _PGDP v v v v
res Al $ 2 IL Palos d 4
| 38 _Pantex Plant TX Pantex /c N v v
| 39 Peart Harbor Naval Shipyard H1 Pearl H v ¥4
40 Pinellas Plant FL Pinellas v v
41 Portsmouth Gaseous Diffusion Plant OH | PORTS v v vl ||
42 Portsmouth Navatl Shipyard ME | Ports Nav v £
43 Princeton Plasma Physics Laboratory NJ PPPL 4 v
44 Puget Sound Naval Shipyard WA | Puget So 4 £
45 RMI Titanium Company OH RMI v v
46 Rocky Flats Environmental Technology Site co| rrETS | v v v v l
Sandia National Laboratories NM | SNL-NM 7€ v v v v
47 Sandia National Laboratories (New Mex) NM | SNL-NM e e [ e
48 Inhalation Toxicology Research Institute NM ITRI e e
49 Savannah River Site SC SRS v v v v v v
{150 Stanford Linear Accelerator Center CA SLAC v
51 University of Missouri MO | UofMO v v
52 Waste Isolation Pilot Plant NM WIPP 7 _ f
53 Weldon Spring Site Remedial Action Project MO | WSSR d d
34 West Valley Demonstration Project NY | WVDP s v v v v
‘ Total sites __l 17 1 37 ____27 16 4 11

Notes: v = the facility is included in the indicated group. A site is listed under a waste type if it currently manages or is expected to manage that type of waste
in the futre. Joint DOE/Navy Nuclear Propulsion Program sites are: Bettis, Charleston, KAPL-K, KAPL-N, KAPL-W, Mare Is, Norfolk, NRF, Pearl H, Ports
Nav, and Puget So. Former FUSRAP (Formerly Utilized Sites Remedial Action Program) sites are Colonie and Middlesex.

2 “Major™ sites are those that are the focus of the WM PEIS because they meet one or more of the following criteria: (1) they are candidates to receive wastes
generated offsite; {2} they are candidates to host disposal facilities; (3) they manage HLW; or (4) they were included to be consistent with the Federal Facility
Compliance Act process.

b Sites analyzed in the WM PEIS are those 11 sites that generated more than 90% of DOE’s HW for the year 1992. Other DOE sites also manage HW but were
not evaluated. Naval Nuclear Propulsion Program sites were not considered in the WM PEIS analysis for HW.

€ Although this site is designated as a major site, none of the alternatives would result in wastes from other sites being shipped to this site for treatment or disposal.
4 The site is included in the table because it is listed in data sources for LLMW; however, no programmatic waste management decision would be applicablé
to the site. Since it is managed as an environmental restoration site, it is excluded from the WM PEIS alternatives and waste totals,

€ For evaluating candidate sites for waste management facilities in this WM PEIS: ANL-W and NRF have been combined with INEL: ITRI has been combirned
with SNL-NM; K-25, ORISE, ORNL, and Y-12 have been combined under ORR; SNL-CA has been combined with LLNL: and KAPL-K, KAPL-N, and
KAPL-W have been combined under KAPL. .

f TRUW is not currently stored or managed at WIPP. WIPP is a planned disposal site and is included because of its potential to treat TRUW,

£ Naval shipyards may generate small quantities of LLW; however, they are not reported in the WM PEIS.




LLMW results from a variety of activities, including
the processing of nuclear materials used in nuclear
weapons production and energy research and develop-
ment activities. The WM PEIS evaluates management
of anproximatelv 82.000 cubic meters (m° \ of LL MW
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that are currently stored and an estimated
137,000 cubic meters that are expected to be gener-
ated over the next 20 years (excluding LLMW that
could be generated as a result of environmental
restoration activities; see Table 1.7-1), for a total of
approximately 219,000 cubic meters. While commer-
cial and DOE facilities are currently insufficient to
treat DOE’s entire inventory of LLMW, some com-
mercial treatment capacity does exist, and with
sufficient incentives, it is assumed that commercial
capacity could increase to meet demand. This WM
PEIS addresses the treatment and disposal of LLMW;
storage of LLMW is not addressed because RCRA
prohibits storage of untreated waste except to facilitate
proper recovery, treatment, or disposal. The WM
PEIS addresses the transportation impacts associated
with moving LLMW to treatment, storage, and
disposal sites.

1.4.2 LOW-LEVEL WASTE

Low-level waste (LLW) includes all radioactive waste
that is not classified as HLW, spent nuclear fuel (fuel
discharged from nuclear reactors), TRUW, uranium
and thorium mill tailings or waste from processed ore.
It does not contain HW constituents. Most LLW
consists of relatively large amounts of waste materials
contaminated with small amounts of radionuclides,
such as contaminated equipment (e.g., gloveboxes,
ventilation ducts, shielding, and laboratory equip-
ment), protective clothing, paper, rags, packing
material, and solidified sludges. LLW is further
categorized as CH or RH and as alpha or non-alpha on
the basis of the types and levels of radioactive emis-
sions. However, most LLW contains short-lived
radionuclides and generally can be handled without
additional shielding or remote handling equipment.
DOE has an inventory of approximately 67,500 cubic
meters of LLW in storage, and approximately
1,440,000 cubic meters are expected to be generated
during the next 20 years {excluding LLW that could

be generated as a result of environmental restoration

Contact- and Remote-Handled Wastes I

Radioactive waste is classified as either
“contact-handled” (CH) or “remote-handled”
(RH). LLMW, LLW, and TRUW can be
composed of either CH or RH waste. All HLW
is RH waste.

Contact-handled wastes are those with
radiation levels less than or equal to

200 millirem per hour at the surface of a waste
container and can be safely handled by direct
contact.

Remote-handled wastes are those with
radiation levels exceeding 200 millirem per
hour at the surface of a container. Such
material must be handled remotely, by using
such means as robots, and must have special
shielding in treatment, storage, and disposal
facilities.

A millirem (one-thousandth of a rem) is a unit

of measure of absorbed ionizing radiation used
to assess the biological effects of a given dose
of any type of radiation.

Various low-level, mixed, and hazardous waste.

I




12 I activities), for a total of approximately
1,500,000 cubic meters. This WM PEIS
also addresses the transportation impacts

associated with moving LLW to treatment, storage,
and disposal sites.

1.4.3 TRANSURANIC WASTE

TRUW is waste containing more.than 100 nanocuries
of alpha-emitting transuranic isotopes per gram of
waste, with half-lives greater than 20 years (atomic
number greater than 92), except for (a) HLW,
(b) waste that DOE has determined, with the concur-
rence of the Administrator of the EPA, does not need
the degree of isolation required by 40 CFR 191, or (c)
waste that the U.S. Nuclear Regulatory Commission
(NRC) has approved for disposal on a case-by-case
basis in accordance with 10 CFR 61.! TRUW is
generated during research, development, nuclear

weapons production, and spent nuclear fuel
reprocessing.

Metric Units I
Voiumes in this document are given in the

metric unit of cubic meters (m’). One cubic
meter is equal to approximately 35 cubic feet,
or 264 gallons.

TRUW, some of which also contains hazardous
chemicals, has radioactive elements such as pluto-
nium, with lesser amounts of neptunium, americium,
curium, and californium. These radionuclides gener-
ally decay by emitting alpha particles. Like
LLMW and LLW, TRUW also contains radionuclides
that emit gamma radiation, requiring TRUW to be
managed as either CH or RH. Approximately half of
the TRUW analyzed is mixed waste containing both
radiocactive elements and hazardous chemicals regu-
lated under RCRA.

' LLW and LLMW may also contain these transuranic
isotopes, but with concentrations less than 100
nanocuries per gram of waste.

WM §

Spent Nuclear Fuel

“Spent nuclear fuel” is fuel that has been
withdrawn from a nuclear reactor following
irradiation, the constituent elements of which
have not been separated.

Initially, the management of spent nuclear fuel
was to be analyzed in this WM PEIS. However,
spent nuclear fuel has been analyzed in a
separate PEIS— “Department of Energy
Programmatic Spent Nuclear Fuel Management
and Idaho National Engineering Laboratory
Environmental Restoration and Waste
Management Programs Final Environmental
Impact Staternent "—published in April 1995.
The impacts of managing spent nuclear fuel are
included in the cumulative impacts of this

WM PEIS.

DOE has approximately 68,000 cubic meters of stored

about 64,000 cubic meters over the next 20 years
(excluding TRUW that could be generated as a result
of environmental restoration activities), for a total
of about 132,000 cubic meters. DOE is currently
proceeding with plans for TRUW disposal at a
proposed geologic repository called the Waste
Isolation Pilot Plant (WIPP) near Carlsbad, New
Mexico. To evaluate whether to dispose of TRUW at
WIPP and what level of treatment is needed for WIPP
to perform as designed, DOE is preparing the WIPP
Disposal Phase Supplemental EIS (SEIS-II) (draft
issued Nov. 1996). Therefore, this WM PEIS ad-
dresses only the selection of DOE sites for treatment
and storage facilities for TRUW. It also addresses the
transportation impacts associated with moving TRUW
to treatment, storage, and disposal sites.




1.4.4 HIGH-LEVEL WASTE

High-level waste (HLW) is the highly radioactive
waste resulting from reprocessing spent nuclear fuel
and irradiated targets from reactors. HLW is liquid
before it is treated and solidified. Some of its elements
will remain radioactive for thousands of years. HLW
is also a mixed waste if it contains hazardous
components that are reguiated under RCRA. DOE has
or will have generated about 378,000 cubic meters of
HLW stored in large tanks.
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DOE is proceeding with plans to treat HLW by
processing it into a solid form that would not be
readily dispersible into air or leachable into
groundwater or surface water. This treatment process
is called vitrification. The environmental impacts of
vitrifying HLW have been analyzed in previous DOE
environmental impact statements. Vitrification would
generate approximately 21,600 canisters from the
current inventory of HLW. Canisters are assumed to
vary in volume between 0.85 cubic meter and
1.26 cubic meters. DOE plans to dispose of the HLW
canisters in a geologic repository. This WM PEIS
addresses only the storage of treated HLW prior to its
ultimate disposal in such a repository. It also
addresses the transportation impacts associated with
moving HLW to storage sites.

1.4.5 HAZARDOUS WASTE

Hazardous waste (HW) is defined under RCRA as a
solid waste, or a combination of solid wastes, that
may (a) significantly contribute to an increase in
mortality because of its quantity, concentration, or
pu'y'SiC&l, chemical, or infectious characteristics or
(b) pose a potential hazard to human health or the
environment when improperly treated, stored, or
disposed of. RCRA defines a “solid” waste to include
solid, liquid, semisolid, or contained gaseous
material.

The quantities and types of HW generated by DOE’s

.

activities vary considerably and include acids, metals,

solvents, paints, oils, rags contaminated with
hazardous cleaning compounds, and other hazardous
materials that are byproducts of routine maintenance,
degreasing, and machine shop operations. Almost
99% of DOE’s HW is wastewater and is treated at
DOE sites. The remaining 1%, predominantly
solvents and cleaning agents, is treated at commercial
facilities, The WM PEIS evaluates the treatment of the

1% of HW that is not wastewater (Chapter 10,
Volume I).
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Quantities of Waste*

Low-Level Mixed Waste. The WM PEIS
addresses approximately 82,000 cubic meters
of LLMW that are currently stored and an
estimated 137,000 cubic meters that are
expected to be generated over the next 20 years
{100,000 cubic meters has about the same

volume as a seven-story building the size of a
foorball field).

Low-Level Waste. Approximately 67,500 cubic
meters of LLW are stored, and an estimated
1,440,000 cubic meters are expected to be
generated over the next 20 years.

Transuranic Waste, A‘nnrnrrmnrph; 68 000
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cubic meters are retnevably stored, and an
estimated 64,000 cubic meters are expected to
be generated over the next 20 years.

High-Level Waste. Approximately 378,000
cubic meters of HLW are stored and, when
treated through vitrification, will generate
approximately 21,600 HLW canisters.

Hazardous Waste. Approximately 69,000 cubic
meters of nonwastewater HW are expected to
be generated in the next 20 years.

* Volumes do not include environmental restoration
wastes.

Over the next 20 years, DOE expects to generate
approximately 69,000 cubic meters of nonwastewater
HW. The WM PEIS addresses only the impacts of

treating HW and the impacts associated with moving
HW to treatment gites
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1.5 Decisions

Table 1.5-1 summarizes decisions DOE needs to
make with respect to the treatment, storage, or
disposal of these five types of waste. The alternatives
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management facilities could be located.

1.6 Decision Criteria

Table 1.6-1 lists factors and criteria DOE used to
evaluate alternatives in order to select a preferred
alternative for each waste type considered in the
WM PEIS. DOE also considered public comments in
evaluating each of the alternatives.

1.7 Environmental Restoration Wastes

The term “environmental restoration™ (ER) refers to
the remediation of contaminated media and facilities
at DOE sites. Contaminated media consist of contam-
inated soils, water, debris, and buildings; the volumes
of such materials can be large at some sites. DOE
continues to pursue environmental restoration at its
sites; however, environmental restoration is not
included in the scope of the WM PEIS. The decisions
DOE must make about environmental restoration
generally are not programmatic but instead are site
specific.

Certain wastes generated during environmental
restoration activities will be transferred to the waste
management program for further treatment or
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Table 1.5-1. Decisions DOE Will Make Based on Evaluations in the WM PEIS

Type of Waste and Whether DOE Will Decide on Basis of WM PEIS (Yes or No) J |

Low-Level Mixed Fransuranic I !

Decisions Waste Low-Level Waste Waste High-Level Waste Hazardous Waste I

Where to YES YES YES NO YES |

treat? i

LLMW could be LLW volume reduction TRUW could be HLW will be HW could be treated at |

treated at 1 to 37 and treanment could be | treated at 3 to 16 treated at 4 DOE DOE sites, or DOE I

DOE sites. conducted at 1 to 11 DOE sites. sites where it was could rely on i

DOE sites. Minimum generated. commercial treatment. |

treatment could occur at |

all sites. i

Where to NO NO YES YES NO I

store? i

LLMW will be stored | LLW will be storedat | TRUW could be HLW canisters HW sent to |

at sites where sites where generated stored at 3 to containing treated commercial facilities |

generated until until treatment and 16 sites, pending HLW could be will be stored for less |

treatment and disposal. final disposition. placed into storage than 90 days unless |

disposal. at1to 4 DOE sites. | there is a permitied i

storage facility. |

Where to YES YES NO NO NO I

dispose of? |

LLMW could be LLW could be disposed | Separate evaluation | Separate Commercial HW |

disposed of at 1 10 16 of at 1 to 16 DOE sites. | of Waste Isolation evaluations to be disposal facilities will |

DOE sites. Pilot Plant (WIPP) prepared pursuant continue to be used. |

Disposal Phase is to the Nuclear |

being prepared. Waste Policy Act as :
#mﬂﬂ.—

disposal. These wastes are referred to as ER trans-
ferred wastes. The volume of ER transferred waste
depends on the extent of environmental restoration at
a site, which then depends on several factors,
including decisions regarding the use of the site in the
future and the amount of cleanup necessary to permit
that use; the balance between containment and
removal strategies at a site; and the availability of
commercial or DOE facilities to treat or dispose of
waste. Current ER waste estimates are derived from
a base-case scenario for environmental response
actions at DOE sites.

Of the total volume of contaminated material from
more than 10,000 contaminated areas at DOE sites
(estimated to be approximately 58 million cubic
meters), approximately 90% is contaminated soils. In
situ remediation activities—such as capping contam-
inated soils in a landfill or entombing processing
facilities, buildings, and reactors—would generate
relatively small volumes of waste requiring further
management.
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However, environmental restoration activities that
involve removing contaminants from environmental
media can produce HW, LLW, LLMW, and TRUW.
Although DOE has made preliminary estimates about
how much of each of these wastes environmental
restoration may generate at a particular site, it has
almost no information on how chemical or
radiological contaminants vary within each of these
broad types of environmental restoration wastes.
Without this basic information on the nature and
composition of these wastes, DOE cannot determine
the facilities needed to manage them or the impacts
that the operation of those facilities might have on the
environment.

Potential impacts of the addition of ER transferred
waste on the WM PEIS altermatives are determined by
such factors as waste management facility capacity,
operational costs, and risks to workers and offsite
populations. At most DOE sites, the treatment of ER
transferred wastes is not expected to affect

comparisons regarding the WM PEIS

alternatives. Management of ER transferred

e e v e — —— — T — — — — W— — — ——— —  — — .




Table 1.6-1. Factors and Criteria DOE Uses in WM PEIS Decision Making

11}
“ Factor

= Consistency

* DOE mission

« Economic
dislocation

* Environmental impact

* Equity

« Human health risk

Criterion

Favors alternatives that are consistent
with other complexwide studies using
methodologies that allow valid

rornanicnne anrncc citag
COMPansons across 5ncs.

Favors alternatives that have the
potential to minimize overall cost for
implementation of selected waste
management strategies,

Eavunes cal
avor 54

sites that minimize adverse
cumulative environmental impacts.

Favors alternatives that further the
Department’s mission to safely and
efficiently treat, store, and ultimately
dispose of wastes.

#3 vy fn'lun-mo: ..... A

ection Of autéimiatives and

Favors alternatives that tend to
minimize economic dislocation, such
as job losses.

Favors selection of alternatives and
sites that would minimize adverse
environmental impacts.

Favors alternatives that distribute
waste management facilities in ways
that are considered equitable.

Favors alternatives that reduce
human health risk to both workers
and the public. Human health risks
depend not only on the magnitude of
releases of radionuclides and
hazardous chemicals but also on
parameters such as population
surrounding the sites, the
hydrogeology of disposal sites, and
the number of vehicle

Factor

» Implementation
flexibility

« Mitigation

+ Regulatory compliance

» Regulatory risk

« Site mission

» Transportation

Criterion

accidents that are expected to occur
during transportation of waste.

Favors alternatives that maximize
DOE's ability to modify activities at
selected sites as circumstances
change (e.g., to potentially manage
large volumes of ER waste).

Favors alternatives that increase
DOE’s ability o mitigate adverse
impacts and that reduce the cost of
mitigation,

Favors alternatives that comply with
regulatory requirements, DOE
Orders, and commitiments made
under the Federal Facility
Compliance Act or with States and
other regulators,

Considers the potential for changes
in statutes and regulations when
evaluating aliernatives and siting
options.

Favors alternatives that are consistent
with site capabilities and feasible for
each waste type, particularly
capacities and availability of
technologies for treatment, storage,
and disposal.

Favors alternatives that balance the
atnount of transportation needed to
transport wastes to the sites
considered in the aliernatives with
potential environmental risks, health
risks, vehicle accidents, public
concerns, mission needs, and costs.




waste could be accomplished by using available
operational capacity for up to 30 years at waste
management facilities, providing additional waste
management facilities, or upgrading the planned
facilities to accept increased amounts of wastes.
Table 1.7-1 provides estimates of the volumes of
transferred wastes that would be treated at waste
management facilities. Because DOE does not have
sufficient information about the ER transferred
wastes, it cannot evaluate their impacts in the same
manner as the impacts of wastes evaluated in the
WM PEIS. DOE does not have enough information
on the volume or contaminant composition of these
wastes to perform an analysis of the impacts of
treating, storing, or disposing of these wastes.

Appendix B and the cumulative impact analysis
describe the DOE Environmental Restoration
Program, provide estimates of waste volumes, and
identify the potential effects of the addition of ER
transferred waste on the WM PEIS analysis.
Assumptions and uncertainties involved in the analysis
are also provided.

1.8 Pollution Prevention Program Plan

Pollution prevention is defined as the use of materials,
processes, and practices that reduce or eliminate
the generation and release of pollutants, contami-
nants, hazardous substances, and wastes into land,
water, and air. To demonstrate DOE’s commitment
to pollution prevention, the Secretary of Energy

Table 1.7-1. Estimated Waste Volumes
Requiring Treatment or Disposal
at Waste Management Facilities®

Enviromnents;l- Waste
Restoration Management
Waste Type and Transferred Waste
Activity Waste (m*) m) |
LLMW 200,000 219,000f|
LLW 1,900,000 1,500,000
TRUW 80,000 132,000

2 No HLW or HW requiring treatment or disposal in waste
management facilities will be generated as a result of
environmental restoration activities.

has established goals, to be achieved by
December 31, 1999, that will reduce DOE’s routine
generation of radioactive, mixed, and hazardous
wastes and will reduce total releases and transfers of
toxic chemicals by at least 50%.

To provide a conservative analysis of DOE’s future
waste management program, the projections of waste
volumes given in Chapters 6-10 did not assume that
pollution prevention practices would significantly
reduce current waste generation. However,
Appendix G estimates how DOE’s departmentwide
reduction of 50% in annual generation of waste from
DOE’s pollution prevention practices may affect waste
loads, costs, and human health impacts.




2 Alternatives

In this WM PEIS, the term “alternative” refers to a
configuration of sites for treating, storing, or dispos-
ing of a specific waste type. Analysis of the range of
reasonable configurations provides information on
their potential environmental impacts that can be
compared by decision makers. The alternatives
analyzed in this WM PEIS for each waste type fall
within four broad categories: the no action alternative
and the decentralized, regionalized, and centralized
alternatives.

2.1 Four Categories of Alternatives

No Action Alternative: This alternative involves
using only currently existing or, in the case of HW,
planned waste management facilities at DOE sites, or
commercial vendors. In the NEPA process a no action
alternative, or “status quo” alternative, may not

necesggarilv comnlv with nnnT
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tions, but it provides an environmental baseline
against which the impacts of other alternatives can be
compared.

licable laws and regula-

Decentralized Alternatives: These alternatives
involve managing waste where it is or will be gener-
ated. Unlike the no action alternative, the decentral-
ized alternatives may require the siting, construction,
and operation of new facilities or the modification of
existing facilities. Under the decentralized alterna-
tives, waste management facilities would be located at
a larger number of sites than under the regionalized or
centralized alternatives.

Regionalized Alternatives: These alternatives involve
transporting wastes to a number of sites (fewer than
the number of sites considered for the decentralized
alternatives but greater than the number of sites
considered for the centralized alternatives). In gen-
eral, sites with the largest volumes of a given waste

were considered as regional sites for treatment,
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NEPA Regulations

The Council on Environmental Quality (CEQ)
regulations implementing NEFA (40 CFR
Parts 1500-1508) require Federal agencies to
evaluate all reasonable alternatives to the
proposed action in an environmental impact
statement (EIS). An agency must provide
sufficient information for each alternative so
that reviewers may evaluate the comparative
merits of those alternatives.

For alternatives that were eliminated from
detailed study, the agency must briefly discuss
the reasons for their elimination. Further, the
agency must identify its preferred alternative or
alternatives, if one exists, in the draft EIS, and
the agency must identify the preferred
alternative in the final EIS unless another law
prohibits the expression of such a preference.
After completing the final EIS, the agency
prepares a Record of Decision that announces
the decision it made and identifies the
alternative it considered to be environmentally
preferable.

storage, or disposal. DOE evaluated two or more
regionalized alternatives for all waste types.

Centralized Alternatives: These alternatives involve
transporting wastes to one or two sites for treatment,
storage, or disposal. As was the case for the
regionalized alternatives, those sites that have the
largest volumes of a given waste were generally
considered as sites for centralized management.

These four hroad cate

oy
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the range of reasonable alternatives available to DOE
for siting facilities to manage the five waste types
considered in this WM PEIS. Commercial or private
facilities could potentially be used within each

ec of alternatives encomnasg
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‘hat Is Privatization?

For purposes of this WM PEIS, privatization
refers to having a private entity operate,
maintain, and decommission a waste
management facility on a DOE site for the
exclusive use of DOE. The private entity is
reimbursed by DOE on a competitive basis.
Privatization also includes the construction and
subsequent operation of a waste management
Jacility (including financing and obtaining
necessary permits) by a private entity on a DOE
site.

alternative. The programmatic decisions that DOE
ultimately makes are not necessarily limited to one of
the four categories of alternatives. For example, DOE
could select a hybrid alternative that would incorpo-
rate actions from one or more of the four categories of
alternatives analyzed. Furthermore, under each
category of alternatives, there are many possible
combinations for the number and location of sites for
management facilities. To narrow these combinations
to a reasonable range for meaningful analyses, DOE
selected representative alternatives under each cate-
gory. Table 2.1-1 presents the alternatives that are

analyzed for each of the waste types considered in the
WM PEIS.

R e B
n

For purposes of this WM PEIS, a “commercial”
waste management facility is defined as one that
is owned or operated by a private entity (or a
state) and that treats, stores, or disposes of

waste from a variety of sources for a fee. DOE
routinely uses commercial facilities for disposal
of some of its LLMW and LLW.

. |

2.2 Developing the WM PEIS
Alternatives

To determine those sites that would be reasonable
locations for waste management facilities, DOE
identified the sites with the largest waste volumes and
the ones where transportation requirements would be
minimized. The impacts of waste management facili-
ties were then analyzed at those sites.

Other criteria were used to select additional sites.
Waste characteristics, specialized treatment require-
ments, and existing facilities were taken into consider-
ation. Some wastes that require special treatment were
analyzed separately, and treatment sites were selected

for analysis on the basis of volumes requiring special
treatment rather than on total volumes.

Table 2.1-1. Number of Alternatives Analyzed by Waste Type

[ Aternatives LLMW LLW TRUW HLW* HW Total “
l No Action 1 1 1 1 1 5 l
L I
“ Decentralized 1 1 1 1 1 5
[ Regionaiized 4 7 3 2 2 18
}Cemralized ! 5 1 1 0 8
[ Total 7 14 6 5 4 36

* HL.W alternatives are analyzed both in terms of final disposal beginning in 2015 and final disposal beginning at some later

K
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prepared for the HLW geologic repository.
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2.3 WM PEIS Preferred
Alternatives

The site profiles at the end of this Summary briefly
describe the roles each site may play in the national
waste management programs for each waste type
under the preferred alternatives. No decisions will be
ade until at least 30 days after publication of the

WM PEIS. DOE will make separate decisions on each
waste type beginning early in calendar year 1997.

m
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DOE selected its preferred alternatives after consider-
ing the analyses presented in the WM PEIS, the
decision criteria presented in Table 1.6-1 and all of
the comments submitted on the Draft WM PEIS.
Table 2.3-1 summarizes the preferred alternatives for
ali of the major sites analyzed in the WM PEIS, and
Tables 2.3-2 through 2.3-6 identify the waste man-
agement activities that each of the major sites would
conduct under the preferred alternative. The preferred

alternatives for each waste type are as follows.

Treatment of LLMW: A number of the Depart-
ment’s sites (generally sites with small amounts of
LEMW) would send their LLMW to other sites for
treatment. The sites that would receive these wastes
and treat them under the DOE’s preferred alternative
are Hanford, INEL, ORR, and SRS. ANL-E, FEMP,
LLNL, LANL, Pantex, PORTS, RFETS, and

DOE’s preferred alternative is a combination of parts
of the Decentralized Alternative and several
Regionalized Alternatives as shown in Table 2.3-1.
The potential environmental impacts of all alternatives
for treatment of LLMW evaluated in the WM PEIS
are smail. DOE’s preferred alternative is generally
consistent with the Site Treatment Plans prepared
under the FFCAct; these plans include the use of
commercial facilities to treat some LLMW. DOE
realizes that the compliance orders issued by State and
Federal regulators on the basis of these Site Treatment
Plans establish the requirements for treatment of

DOE’s LLMW,
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Disposal of LLMW: The Department’s preferred
alternative at this time is to send its LLMW to re-
gional disposal sites after it is treated. After consulta-
tions with stakeholders, the Department intends to
select two or three sites from the following six:
Hanford, INEL, LANL, NTS, ORR, and SRS.

The six sites named above are those at which DOE
already has established LLW or LLMW disposal
operations and, except for NTS and LANL, each has
relatively large LLMW volumes for disposal. Be-
cause these six sites would have more than adequate
capacity for the amounts of LLMW the Department
will need to dispose of, there is no need for additional
candidate sites. Fewer than the six sites would provide
adequate capacity at a substantially lower overall cost.
Relying on only one disposal site, however, would
require the most transportation of the waste, and
wouid be operationally inflexible if disposal activities
were interrupted.

for future disposal operations and the potential health
and environmental impacts of regionalized disposal
are small, further consideration of various factors may
affect the DOE’s site preferences.
hydrological characteristics indicate that disposal at
sites with high rainfall, such as ORR and SRS, would
require mitigation costs that would not be needed at
more arid sites. Preliminary cost analyses indicate that
regional disposal at ORR, LANL, and INEL may not
be as cost effective as disposal at SRS, NTS, and

Hanford.

Fnr avamnla
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Because of these sometimes contravening factors and
the permanence associated with disposal decisions, it
is prudent to further evaluate costs and discuss all
pertinent aspects of potential configurations with
stakeholders before identifying two or three preferred
sites for disposal. The Department will notify the
public which specific sites it prefers for disposal of
LLMW by publishing a notice in the Federal Register
and by other means. DOE will not issue a Record of
Decision selecting any regional disposal sites for
LLMW sooner than 30 days after publication of its
preferred sites in the Federal Register.




Table 2.3-1. Summary of Preferred Alternatives

Twase | | | = 1 1 1 T 1 1
Type | Decision | ANL | BNL | FEMP | Hanford | INEL | LLNL | LANL | NTS | ORR |
LLMW | Treamment | D R1?® D R1 R4 D D RI* | R2 |
Disposal® R R R R R R R R R I
LLW Treatment R3 R3 R3 R3 R3 R3 R3 R3 R3 “ |
Disposal® R R R R R R R R R I
TRUW | Treatment D D R3 D D D R1 |
HLW Storage D D || |
[LEW Treatment N - - _N N N_| N - _Iul |
Waste ]
Type | Decision | PGDP | Pantex | PORTS | RFETS | SNL-NM | SRS | WVDP | WIPP |
LLMW | Treatment R2 D D D D R1 R1? || |
Disposal® R R R R R R R i |
LLW Treatment R3 R3 R3 R3 R3 R3 R3 |
Disposal® R R R R R R R I
TRUW | Treatment D - D R1 R1 D * I
HLW Storage D D |
HW Treatment - N - - N _N - _ I
Notes: N = No Action; D = Decentralized; R1, R2, R3, R4 = Regionalized; - = site not analyzed as a major

generating site; * = no impacts from treatment or storage; ** = the very small amount of TRUW at Pantex would be
shipped to LANL for treatment and storage. A blank cell indicates that the waste type is not found at the site.

2 Wastes from these sites (BNL, NTS, and WVDP) are shipped offsite to regional treatment centers.

Y DOE prefers to further narrow its configuration of LLMW and LLW disposal sites to two to three sites. The
selection of sites would be made following consultation with regulatory authorities, State and Tribal governments,

and other interested stakeholders.

Table 2.3-2. Waste Management Activities Under the Preferred
Alternative for Treatment and Disposal of LLMW

Generating |
Site? Activity Location Receives Waste Ships Waste to |
Ames Treatment Offsite Regional treatment site® |
| Disposal Offsite Regional disposal site® |
ANL-E Treatnent Onsite Some waste may be shipped to re- |
gional treatment site' |

Disposal Offsite Regional disposal site® |

BCL Treatment Offsite Regional treatment site? |
i Offsite Regional digposal site® |

2
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Table 2.3-2. Waste Management Activities Under the Preferred
Alternative for Treatment and Disposal of LLMW—Continued

Generating
Site? Activity Location Receives Waste Ships Waste to
Bettis Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
BNL Treatment Offsite? Regional treatment site®
Disposal Offsite Regional disposal site®
Charleston Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
ETEC Treatment Offsited Regional treatment site®
Disposal Offsite Regional disposal site®
FEMP Treatment Onsited Some waste may be shipped to re-
gional treatment site
Disposal Offsite Regional disposal site®
|GA Treatment Onsite
Disposal Offsite Regional disposal site®
GIPO Treatrent Onsite
Disposal Offsite Regional disposal site®
Hanford Treaiment Onsite Regional treatment site?
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
INEL Treatment Onsite Regional treatment site® Some INEL waste may be shipped
to another regional treatment site®
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
KCP Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
KAPL Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
LEHR Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
LBL Treatment Offsite? Regional treatment site®
Disposal Offsite Regional disposal site®
LLNL Treatment Onsite Some waste may be shipped to re-
gional treatment site
Disposal Offsite Regional disposal site®
LANL Treatment Onsite
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
Mare Island | Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site®
Mound Treatment Onsite® Regional treatment site®¢
Disposal Offsite Regional disposal site®
NTS Treatment Offsite Regional treatment site®
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
Norfolk Treatment Offsite Regional treatment site®
Disposal Offsite Regional disposal site




Table 2.3-2. Waste Management Activities Under the Preferred Alternative
for Treatment and Disposal of LLMW—Continued

| Generating |
Site* Activity Location Receives Waste Ships Waste to
ORR Treatment Onsite Regional treatment site®
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
PGDP Treatment Offsite? Regional treatment site® I
Disposal Offsite Regional disposal site®
Pantex Treatment Onsite
Disposal Offsite Regional disposal site®
Pearl Harbot | Treatment Offsite Regional treatrnent site”
Disposal Offsite Regional disposal site®
Pinellas Treatment Offsite Regional treatment site*
Disposal Offsite Repional disposal site®
PORTS Treatment Onsite’ Regional treatment site®™’
Disposal Offsite Regional disposal site®
Ports Nav Treatment Offsite Regional treatment site®
" Disposal Offsite Regional disposal site®
"PPPL Treatment Offsite Regional treatment site”
' Disposal Offsite Regional disposal site’ i
|h’uget So Treatment Offsite Regional treatment site® ||
" Disposal Offsite Regional disposal site* “
RMI Treatment Offsite Regional treatment site® |l
lr Disposal Offsite Regional disposal sitef “
"RFETS Treatment Onsite “
Disposal Offsite Regional disposal site’
SNL-NM Treatment Onsite
t Disposal Offsite Regional disposal site® !!
SRS Treatment Onsite Regional treatment site” Some SRS waste may be shipped
to another regional treatment site
Disposal Onsite/offsite | Potential regional disposal site Regional disposal site®
"UofMO Treatment Offsite Regional treatment site® _||
" Disposai Offsite Regional disposal site®
(lwvpp Treaument |  Offsite’ Regional treatment site® 4“
“_ Disposal Offsite Regional disposal site® J

Note: A blank cell indicates that a site either does not receive LLMW from other sites or does not ship LLMW 10 other sites.
* A site is listed if it currently manages LLMW or is expected to manage it in the future.
® The regional treatment sites would be Hanford, INEL, ORR, or SRS, depending upon which site is shipping waste. The configuration
analyzed in the WM PEIS for Hanford, INEL, ORR, and SRS is not exactly the same as those in the Site Treatment Plans; under the
Site Treatment Plans:
«  Hanford receives LLMW from BCL;
»  INEL receives LLMW from Bewis, Charleston, ETEC, KAPL, LBL, LLNL, Mare Island, NTS, Norfolk, Pear! Harbor,
PORTS, Puget So, SRS, and UofMO;
+»  ORR receives LLMW from ANL-E, BNL, FEMP, INEL, LBL, Mound, NTS, PGDP, PORTS, RMI, and WVDP, and
» SRS receives LLMW from Bettis, Charleston, KAPL, and Norfolk.
The evaluation of impacts at each of the major sites under the Preferred Alternative provides similar results as the configurations
specified in the Site Treaument Plans. DOE realizes that the $ite Treatment Plans, unless modified by the appropriate regulatory agency,
establish the requirements for treatment of DOE’s LLMW.
* The selection of two or three regional disposal sites will be made following further consultation with regulatory agencies, State and
Tribal Governments, and other interested stakeholders,
"4 Site Treatment Plan indicates some waste may be treated onsite.
* Site Treatment Plan indicates some waste may be treated offsite at ORR.
! Site Treatment Plan indicates some waste may be treated offsite at INEL and ORR.

L




Table 2.3-3. Waste Management Activities Under the Preferred I
Alternative for Treatment and Disposal of LLW |
I
lGeneraﬁng |
Site® Activity Location Receives Waste Ships Waste to |
[[Ames Treatment Onsite |
Disposal Offsite Regional disposal siteb_|J |
’ANL-E Treatment Onsite o
Disposal Offsite Regional disposal site® || |
lEettis Treatment Onsite [
|r Disposal Offsite Regional disposal site” I
"}iNL Treatment Onsite !
Disposal Offsite Regional disposal siteP i
Fermi Treatment Onsite |
Disposal Offsite Regional disposal site? |
FEMP Treatment Onsite |
Disposal Offsite Regional disposal site® || |
Hanford Treatment Onsite |
Disposal Onsite or offsite | Potential regional disposal site | Regional disposal site"J |
INEL Treatment Onsite 1
Disposal | Onsite or offsite | Potential regional disposal site | Regional disposal site® l
KCP Treatment Onsite |
Disposal .Offsite Regional disposal site® |
KAPL Treatment Onsite [
Disposal Offsite Regional disposal site® |
LBL Treaument Onsite |
Disposal Offsite Regional disposal site® |
LLNL Treatment Onsite 1 |
Disposal Offsite Regional disposal site® |
LANL Treatment Onsite j [
Disposal Onsite or offsite | Potential regional disposal site | Regional disposal site® |
Mound Treatment Onsite l
Disposal Offsite Regional disposal site® I
NTS Treatment Onsite I
Disposal | Onsite or offsite | Potential regional disposal site | Regional disposal site® |
IORR Treatment Onsite !
Disposal | Onsite or offsite | Potential regional disposal site | Regional disposal site® i
PGDP Treatment Onsite I
Disposal Offsite Regional disposal site® i
Pantex Treatment Onsite I
Disposal Offsite Regional disposal site® I
Pinellas Treatment Onsite Jl |
E. | Offsi Regional di ls b II |




Table 2.3-3. Waste Management Activities Under the Preferred
Alternative for Treatment and Disposal of LLW—Continued

Note: A blank cell indicates that a site either does not receive LLW from other sites or does not ship LLW to

other sites.

[Generating |
Site® Activity Location Receives Waste Ships Waste to

PORTS Treatment Onsite

Disposal Offsite Regional disposal site®
PPPL Treatment Onsite

Disposal Giisiie Regional disposal site®
RFETS Treatment Onsite

Disposal Offsite Regional disposal site®
RMI Treatment Onsite

Disposal Offsite Regional disposal site®
SNL-NM Treatment Onsite

Disposal Offsite Regional disposal site®
SRS Treatment Onsite

Disposai Onsite or offsite | Potential regional disposal site | Regional disposal site?
SLAC Treatment Onsite

Disposal Offsite Regional disposal site®
WVDP Treatment Onsite

Disposal Offsite Regional disposal site®

2 A site is listed if it currently manages LLW or is expected to manage it in the future.

b The selection of two or three regional disposal sites will be made following further consultation with regulatory
agencies, Statc and Tribal governments, and other interested stakeholders.

Table 2.3-4. Waste Management Activities Under the Preferred
Alternative for Treatment and Storage of TRUW

'W_"__—
Site® Activity Location Receives Waste Ships Waste tc*
ANL-E Treatment Onsite
Storage Onsite
ETEC Treatment Onsite
Storage Onsite
Hanford Treatment Onsite
Storage Onsite
INEL Treatment Onsite RFETS
Storage Onsite RFETS
LANL Treatment Onsite Pantex, SNL-NM
Storage Onsite Pantex, SNL-NM
LBL Treatment Onsite




Table 2.3-4. Waste Management Activities Under the Preferred
Alternative for Treatment and Storage of TRUW—Continued

Generating
Site® Activity Location Receives Waste Ships Waste to®
LLNL Treatment Onsite
Storage Onsite
Mound Treatment Onsite
Storage Onsite
NTS Treatment Onsite
Storage Onmnsite
ORRP Treatment | Onsite/offsite SRS CH-TRUW to SRS
Storage Onsite/offsite SRS CH-TRUW to SRS
Pantex Treatment Offsite LANL
Storage Offsite LANL
PGDP Treatment Onsite
Storage Onsite |
RFETS Treatment | Onsite/offsite INEL [
Storage Onsite/offsite INEL
SNL-NM Treatment Offsite LANL
Storage Offsite LANL “
SRSP Treatment | Onsite/offsite ORR RH-TRUW 10 ORR I
Storage Onsite/offsite ORR RH-TRUW to ORR
UefMO Treatment Onsite
Storage Onsite l
WVDP Treatment Onsite
Storage Onsite ]

Notes: CH-TRUW = contact-handled TRUW; RH-TRUW = remote-handled TRUW. A blank
cell indicates that a site either does not receive TRUW from other sites or does not ship TRUW

to other sites.

# A site is listed if it currently manages TRUW or is expected to manage it in the future.
® Under the Preferred Alternative, ORR is a regional treaument center for RH-TRUW, and

SRS is a regional treatment center for CH-TRUW.

¢ Storage of treated TRUW pending final disposition.

Table 2.3-5. Waste Management Activities Under the Preferred
Alternative for Storage of Treated HLW

Generating Site® | Stores Waste at Receives Waste Ships Waste to®
Hanford Hanford

INEL INEL <|
SRS SRS i
WVDP WVDP |

Note: A blank cell indicates that a site either does not receive HLW from other sites or does not
ship HLW 1o other sites.

* A site is listed if it currently manages HLW or is expected to manage it in the future.

b Storage pending ultimate disposition.
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Table 2.3-6. Waste Management Activities Under the Preferred
Alternative for Treatment of HW

Generating Site® Treats Waste at Receives Waste Ships Waste to
‘ZNL—E Offsite commercial facility Offsite commercial treatment facility |
“Fermi Offsite commercial facility Offsite commercial treatment facility |
"Hanford Offsite commercial facility Offsite commercial treatment facility |

Organic HW onsite, other HW at
offsite commercial facility

Offsite commercial treatment facility |

Offsite commercial facility

Offsite commercial treatment facility | |

"E.AN L Offsite commercial facility Offsite commercial treatment facility ]I |
LLNL Offsite commercial facility Offsite commercial treatment facility “ |
ORR Organic HW onsite, other HW at Offsite commercial treatment facility JI |

offsite commerciaf facility

“Pantex Offsite commercial facility Offsite commercial treatment facility " i
SNL-NM Offsite commercial facility Offsite commercial treatment facility l |
}ERS Offsite commercial facility Offsite commercial treatment facility ‘

Note: A blank cell indicates that a site either does not receive HW from other sites or does not ship HW to other sites.
4 Sites analyzed in the WM PEIS are those 11 sites that generated more than 90% of DOE’s HW in 1991,

Treatment of LLW: Each site with LLW wouid ireat
its waste onsite, Each site would perform minimum
treatment on its wastes to prepare them for disposal,
although DOE would allow each of its sites the
flexibility to perform additional treatment if it would
decrease costs and requirements for transportation by
significantly reducing the volume of LLW requiring
disposal. The potential environmental impacts of all
alternatives for treatment of LLW evaluated in the
WM PEIS are small. The impacts of DOE’s preferred
alternative for LLW are identified in Regionalized
Alternative 3 as shown in Table 2.3-1, under which
the potential impacts associated with minimum treat-
ment of LLW at each site were analyzed, assuming
regionalized disposal, as discussed below.

Disposal of LLW: The Department’s preferred
alternative at this time is to send its LLW to regional
disposal sites after it is treated. After consultations
with stakeholders, the Department intends to select
two or three sites from the following six: Hanford,
INEL, LANL, NTS, ORR, and SRS.

The six sites named above are those at which DOE
already has established LLW disposal operations and,
except for NTS, each has large waste volumes for
disposal. Because these six sites would have more
than adequate capacity for the amounts of LLW the
Department will need to dispose of, there is no need
to establish additional sites. Fewer than the six sites
would provide adequate capacity at a substantially
lower overall cost. Relying on only one disposal site,
however, would require the most transportation of the
waste, with correspondingly higher traffic accident
fatalities, and would be operationally inflexible if
disposal activities were interrupted.

While all six current disposal sites remain candidates
for future disposal operations and the potential health
and environmental impacts of regionalized disposal
are small, further consideration of various factors may
affect the DOE’s site preferences. For example,
hydrological characteristics indicate that
disposal at sites with high rainfall, such as

ORR and SRS, would require mitigation




costs that would not be needed at more arid
sites. However, a disposal configuration
that included at least one eastern site and
one western site wouid require Iess trans-
portation and produce fewer fatalities from traffic
accidents than an eastern-only or western-only config-

uration.  Preliminary cost analyses indicate that
remnnnl disnosal at ORR. LANL. and INEL mav not
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be as cost effective as disposal at SRS, NTS, and
Hanford.

Because of these sometimes contravening factors and
the permanence associated with disposal decisions, it
is prudent to further evaluate costs and discuss all
pertinent aspects of potential configurations with
stakeholders before identifying two or three preferred
sites for disposal. The Department wiil notify the
public which specific sites it prefers for disposal of
LLW by publishing a notice in the Federal Register
and by other means. DOE will not issue a Record of
Decision selecting any regional disposal sites for LLW

sooner than 30 days after publication of its preferred
sites in the Federal Register.

Treatment and Storage of TRUW: Most of the
DOE’s sites with TRUW would treat and store it
onsite. Five sites would ship TRUW to other sites for
treatment under the preferred alternative: Pantex
would ship its very small amount of TRUW to LANL

armtil A olalen oeen o o MY TIL
for treatment; RFETS would ship some of its TRUW

to INEL for treatment; ORR would send its CH-
TRUW to SRS for treatment; SRS would send its RH-
TRUW to ORR for treatment; and SNL-NM would
send its small amount of TRUW to LANL for treat-
ment. This preference assumes that WIPP will require
treatment to the waste acceptance criteria the Depart-
ment has proposed to EPA for this geologic reposi-
tory. DOE’s preference could change if WIPP re-
quires a different level of treatment. The Department
would store its TRUW where it is treated pending a
decision on its disposal or other disposition.
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DOE'’s preferred alternative is a combination of parts
of the Decentralized Alternative and several of the
Regionalized Alternatives as shown in Table 2.3-1. It
provides for cost-effective management of TRUW,
poses low potential risks to the public, and has rela-
tively small environmental impacts. DOE’s preference
is consistent with the preferred alternative identified in
the Waste Isolation Pilot Plant Disposal Phase Draft

Supplemental Environmenial Impact Statement (WIPP
SEIS-II).

Storage of HLW: The Department’s preferred
alternative at this time is to store its HLW where the
waste is treated pending a decision on its disposal or
other disposition. Because it is impractical to ship
liquid HLW for treatment, DOE had previously
decided that each of the four sites with HLW
(Hanford, INEL, SRS, and WVDP) will treat its own
waste onsite.

Fe 3 man et
The potential impacts of DOE’s preferred alternative

are presented under the Decentralized Alternative for
HLW. This alternative minimizes the transportation of
treated HLW, makes use of existing storage capacity
at WVDP and SRS, and would cost less than
regionalized or centralized storage. The potential
environmental impacts of all alternatives for HLW
evaiuated in the WM PEIS are small.

Treatmeni of HW: DOE’s preferred alternative for
HW is the No Action Alternative, which means the
Department would continue to use commercial facili-

ties to treat most of its non-wastewater HW. The
transnartation and environmental imnacte ara law far
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all of the alternatives for HW evaluated in the WM
PEIS; however, the No Action Alternative costs less
than the Decentralized or Regionalized Alternatives
for HW treatment.




3 Analysis

To evaluate the potential environmental impacts of the
alternatives, DOE first identified the characteristics,
quantity, and special requirements (e.g., handling
requirements) of each waste type. To frame the analy-
sis within reasonable bounds and to make the analyti-
cal process more manageable, DOE developed and
applied specific assumptions to the alternatives. DOE
then determined the health risks, environmental im-
pacts, and costs of implementing each alternative for
each waste type. Figure 3.1-1 depicts this framework.

3.1 The Analytical Process

The management impacts of the five waste types were
evaluated using an analytical process with three

phases, as shown in Figure 3.1-2, for each of the
alternatives. This three-phase approach was applied in
the analysis of treatment, transportation, storage, and
disposal activities.

In Phase I, DOE made certain assumptions concern-
ing the physical, chemical, and radiological character-
istics of the waste streams and the volume of each
waste type. The physical, chemical, and radiological
characteristics of the thousands of inventoried waste
streams were aggregated into a smaller number of
waste treatability groups for each waste type
(e.g., 9 treatability groups for LLW, 23 for LLMW,
and 19 for TRUW). Generic treatment system designs
were developed for each of the treatability groups by
using currently accepted treatment technologies.

Conceptual treatment facilities were then modeled that
could process the volume of waste.

Figure 3.1-1. Waste Management System.
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30 Figure 3.1-2. WM PEIS Analytical Process.

Phase | Phase Il Phase lll
Design Qutput Environmental Impact Evaluation
Treatment, Storage, Disposal -
Technologies and ( Discharges 1. Health Risks
Activities +1 (Radiological and > ) )
Chemical) 2. Air Quality
3. Water Resources
v 4. Ecological Resources
Waste Loads Conceptual Resources 5. Socioeconomic Impacts
{Volumes, Mass, Facility (Employment, Land, .
Physical, Chemical, > and »| Water, Electrical »! 6. Population Impacts
and Hadio!ogical Technology Powerl_FueI, 7. Environmenta! Justice
Characteristics) Desi Materiais)
esign 8. Land Use
9. Infrastructure
10. Culturai Resources
_ Costs -
v (Life Cycle) - 11. Costs
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Initially the waste types were grouped into six physi-
cal categories on the basis of common engineering
criteria. DOE then used standard radiological profiles
for each site and made assumptions about the
concentrations of contaminants in each treatability
group on the basis of available data. Hazardous
constituents were assigned to the treatability groups
by using an average composition for all DOE sites.
The assumptions for both radioactive and hazardous
constituents vary by waste type assigned.

To develop conceptual facilities for the analysis, DOE
considered all types of waste management facilities
needed to process and transport each waste type and
also examined the various technologies available for
managing the specific type of waste.

The generic waste management facilities were as-
sumed to be placed at selected locations on a DOE
site—an existing wasie management location or the

geographic center of the DOE site—so that actual
environmental data could be used in the analysis
(e.g., data regarding distance to receptors and pre-
vailing winds). The use of a specific location
permitted the analysis of impacts by providing actual
environmental settings for a facility; placement of
facilities at sites was done only for analysis purposes.
Decisions regarding the actual location of waste
management facilities at DOE sites will not be made
on the basis of this WM PEIS, but will be the subject

of siie-specific NEPA reviews.

In Phase II, the engineering featres of the conceptual
facility and the waste volumes “processed” through
the facility formed the basis for the estimates of
resources required, effluents released, and cost. In
Phase III, Environmental Impact Evaluation, the
releases, resources, and costs became the input for
evaluating health risks, environmental impacts, and
socioeconomic impacts,




To conduct the analysis, DOE had to define the
“affected environment.” The affected environment is
“interpreted comprehensively to include the natural
and physical environment and the relationship of
people with that environment.” DOE described the
affected environment to establish the baseline condi-
tions at each of the major sites before evaluating the
components of the WM PEIS alternatives. The
baseline can then be compared with the level of
impacts directiy related to a given aiternative. Be-
cause of the national scope of this WM PEIS, DOE
not only examined specific site characteristics but also
examined broad regions of influence surrounding the
corridors between sites. The WM PEIS analyzes the
environmental impacts of operating waste manage-
ment facilities for 10 years. Although the facilities
could operate for up to 30 years, DOE expects that
most of the annual impacts after 10 years of operation
would be similar to or less than those predicted by the
WM PEIS. The remainder of this section highlights
the analysis performed for each of the impact areas
considered.

3.2 Types of Impacts

Ten types of environmental impacts were evaluated in
the WM PEIS: Health Risk, Air Quality, Water
Resources, Ecological, Economic, Population,
Environmental Justice, Land Use, Infrastructure, and
Cultural Resources. Costs were alsc evaluated.

3.2.1 HEALTH RISKS

Health risk impacts can result from exposure to
radiation and chemicals and from physical trauma
(i.e., accidents) associated with constructing and
operating treatment and disposal facilities or trans-
porting waste. The WM PEIS evaluates risks associ-
ated with activities that occur over a 20-year period
(10 years of construction followed by 10 years of
operations).

Waste Treatability Groups

» Agqueous liguids. Primarily water with
organic content less than 1% (such as
wastewater)

» Organic liquids. Liquids and slurries with
organic content greater than 1% (such as
solvents)

* Organic and inorganic sludge and
particulates. Solid and semisolid material
other than debris (such as sludge from
treatment plants, resins, and solids less than

1-centimeter-diameter particle size)

s Soils. Contaminated soils (such as
contaminated earth requiring remediation)

o Debris. Solid material exceeding
1-centimeter-diameter particle size that is
either (1) manufactured, (2) plant or animal
matter, or (3) discarded natural or geologic

material

PR T Ml

» Other. Special waste streams (such as
batteries, laboratory packs, reactive metals,
and toxic metals, which include mercury,
lead, and beryllium)

This basic framework analysis was used for four
waste types: LLMW, LLW, TRUW, and HW. For
purposes of the WM PEIS analysis, HLW is
assumed to have been treated (vitrified) before it
would be stored. The WM PEIS only addresses
the environmental consequences of storing and
transporting vitrified HLW.
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For routine operations involving treatment,
health effects were evaluated for the offsite
population, the onsite worker population
not involved in treatment, and waste man-
agement workers directly involved in treatment. Risks
were quantified using two approaches: analysis of
population health risk impacts and analysis of individ-
ual health risk impacts.

Population health risks focus on the total number of
people in each population who would experience
adverse health impacts if a particular alternative is
implemented. These impacts include fatalities from
physical hazards, cancer fatalities, cancer incidences,
and genetic effects.

Individual impacts focus on the probability that the
“maximally exposed individual” (MEI) within each
receptor population would experience an adverse
health impact. These impacts include the probabilities
of a cancer fatality, cancer incidence, and genetic
effects. Because the focus is on the MEI, the risk is
presented as a probability (e.g., one-in-one-million
chance) of that individual experiencing an adverse
health impact, rather than the total number of impacts
for an affected population.

Health risks resulting from disposal were evaluated
for LLMW and LLW. The analysis considered risk to
workers handling the treated waste, risk to an onsite
“hypothetical farm family” living 300 meters from
the center of the disposal facility, and risk to a
hypothetical “intruder” into the disposal facility after
the facility has been closed. The risks to the hypothet-
ical farm family were estimated over a 10,000-year
period because the maximum exposure would occur
in the future after the disposal unit breaks down and
potential contaminants leak into groundwater. The
10,000-year period was selected for the analysis to
maintain consistency with the “Guidelines for Radio-
logical Performance Assessment of DOE Low-Level
Radioactive Waste Disposal Sites” that existed at the
time the WM PEIS analysis was initiated. The guid-
ance for performance assessments has since been
changed; current guidance suggests that a 1,000-year
time period should be used in the performance

Maximally Exposed Individual

In keeping with standard risk assessment
methodology, DOE analyzed the impacits to a
“maximally exposed individual.” The MEI is the
hypothetical person within the receptor group
who has the highest exposure. This individual is
assumed to be located at the point of maximum
concentration of contaminants 24 hours per day,
7 days per week, for the 10-year period of
treatment operations analyzed in the WM PEIS.

Hypothetical Farm Family and Intruder

The “hypothetical farm family” is an imaginary
JSfamily assumed to live 300 meters downgradient
of the center of a waste disposal unit. The family
engages in farming activities, such as growing
and consuming its own crops and livestock, and
uses groundwater for watering the crops and
animals. This is an estimated maximum
exposure scenario taking place in the future at a
time when institutional controls no longer exist.
The scenario is analyzed to determine potential
maximum exposures from ingestion of
contaminated groundwater.

The hypothetical “intruder” is an imaginary
adult who drills a well directly through a
disposal unit to the groundwater. As a result of
the drilling, contaminated soil from within the
unit is brought to the surface, where it mixes
with the top layers of the surface soil. The
individual farms the land and eats the crops.
The intruder scenario occurs after the failure of
institutional control over the disposal facility.
This scenario is consistent with the analysis
required for disposal facilities under DOE
Order 5820.2A.
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assessments for waste disposal conducted to satisfy
the requirements of DOE Order 5820.2A.

In addition to risks from construction and routine
operations, health impacts from potential treatment
and storage facility accidents were also evaluated.
Data in safety analysis reports and site EISs were
used as indicators of the consequences for a range of
storage facility accidents of varying probabilities. For
LIMW, LLW, TRUW, and HW treatment, the
accident analysis focused on thermal treatment (spe-
cifically, incineration), because there is a significant
amount of incineration data available, impacts of
accidents associated with incineration are thought to
be representative of and to encompass those accidents
associated with other treatment technologies, and the
public is very interested in incineration technology.

Transporting the wastes for treatment, storage, and
disposal may affect the health of the public along the
transportation route and the truck drivers or rail
crew. Impacts evaluated included radiation exposure
during normal operations, accidents in which the
waste containers are assumed to open, exposure to
vehicle exhaust during transport, and physical injury
from vehicle accidents.

3.2.2 AIR QUALITY IMPACTS

DOE evaluated air quality impacts at each proposed
management site on the basis of estimated increases in
emissions of the six criteria air pollutants, hazardous
air pollutants (which include radionuclides), and toxic
air pollutants when applicable. Pollutant emission
estimates were made for construction and for opera-
tions and maintenance (O&M) activities of the waste
facilities.

Criteria air pollutants can be emitted from construc-
tion equipment or from vehicles that workers use to
drive to waste management facility construction sites.
Both are considered to be “mobile sources” and thus
subject to certain regulations. Criteria air pollutants
can also be emitted during operation and management
of LLMW, LLW, HW, and TRUW facilities (consid-
ered “stationary sources”) and by vehicles that are
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driven by workers to the waste management facility
or used to transport waste (mobile sources). DOE
evaluated air quality impacts for these pollutants at
each site by comparing estimated releases for each
alternative with the allowable emission limits.

For all wastes except HLW and HW, DOE also
evaluated impacts from radionuclide emissions by
comparing the dose to the offsite MEl with the
10-millirem-per-year standard under the National
Emission Standards for Hazardous Air Pollutants.
Concentrations of hazardous or toxic air pollutants
were compared with Federal, State, or local air
quality standards and guidelines.

3.2.3 WATER RESOURCES IMPACTS

DOE analyzed the impacts on onsite water resources
from management activities. DOE evaluated the
effects on water availability from constructing and
operating waste management facilities. Increases of
greater than 1% over the current water use were
identified and the impacts analyzed.

DOE also evaluated the impacts to groundwater
quality caused by the migration of radionuclides and
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DOE calculated concentrations of radionuclides and
hazardous components at a hypothetical well located

Major Types of Air Pollutants

Criteria Air Pollutants: carbon monoxide
(CO), sulfur dioxide (S0,), nitrogen oxide
(NO,), lead (Pb), ozone (O;), and particulate
matter less than or equal to 10 microns in
diameter (PM;,)

Hazardous Air Pollutants: 189 hazardous
substances (including radionuclides) whose
emissions are regulated by the Clean Air Act

Toxic Air Pollutants: Other toxic compounds
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300 meters from the center of the disposal
facility and compared these to drinking
water standards.

=

3.2.4 ECcOLOGICAL RESOURCES IMPACTS

DOE analyzed the effects of both construction site
clearing (to build waste management facilities) and of
airborne releases of contaminants from these facilities
on ecological resources. DOE also considered the
effects of accidental spills of waste during trans-
portation. Sites where proposed construction would
disturb more than 1% of the available management
area were identified.

Although DOE intends to use the WM PEIS as a tool
to help select sites for waste management, it will not
select the specific location for a waste management
facility at a site on the basis of this WM PEIS.
Specific locations will be selected on the basis of
subsequent sitewide or project-specific NEPA re-
views. Potential impacts to sensitive species or
habitats at particular locations within a site would be
analyzed in those reviews.

DOE estimated the effects of expenditures for waste
management activities on the local and national
economies, Local economic effects were determined
on the basis of direct expenditures at each site for
construction, O&M, and decontamination of waste
management facilities. The region of influence (ROI),
where local effects were evaluated, consists essen-
tially of the counties of residence of site employees.
The local economy at each site was represented by
employment, personal income, and industry data for
the ROI counties. Local increases in jobs and per-
sonal income were considered to be substantial
benefits in cases where the increases were 1% or
more above the 1990 baseline. Transportation expen-
ditures were considered at the national level only.

3.2.6 POPULATION IMPACTS

The analysis also examined the potential for the waste
management alternatives to cause the types of social

impacts that could result when any large industrial or
public works project attracts workers and their
families to an area. Potential population changes in
the ROI were estimated by using the direct labor
requirement to calculate potential worker migration
into the region.

3.2.7 ENVIRONMENTAL JUSTICE

Federal agencies have been directed by Executive
Order to incorporate considerations of environmental
justice into their missions. As such, Federal agencies
are specifically directed to identify and address, as
appropriate, disproportionately high and adverse
health or environmental effects of their pro-
grams, policies, and activities on minority and low-
income populations.

To perform this assessment for the WM PEIS, DOE
used a geographic information system and Census
Bureau data at the tract level to identify minority and
low-income populations within 50 miles of the
17 major sites. Native American lands within
50 miles of any site were also identified and mapped.
DOE then reviewed the potential health risks and
environmental impacts associated with alternatives for
the five waste types. The potential inequities from the
waste management alternatives were analyzed in
terms of the proportion of minority and low-income
populations that reside within the 50-mile zone of
impact at each site. Only in cases where a specific
impact was high near a particular site would there be
a potential for disproportionately high and adverse
impacts to minority or low-income groups. Sites
where risks or environmental impacts were estimated
to be potentiaily high or adverse are identified.

3.2.8 LAND USE IMPACTS

DOE examined the impacts on land use that couid
result from the alternatives for each waste type by
comparing the acreage required for new management
facilities with the acreage either designated for waste
operations or suitable for development at a site.
Suitable land is the total site acreage, minus the
acreage required for existing structures, known
cultural resource areas, sensitive habitats (including
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wetlands and wildlife management areas), prohibitive
topographic (surface) features, and surface waters.
Where the acreage comparison showed a 1% or
greater land requirement (of the designated or suitable
land area) for new facilities, further evaluation of
impacts was conducied. Available site development
plans were also used to identify potential conflicts
among the proposed facilities required under each

alternative and plans for future site uses.

3.2.9 INFRASTRUCTURE IMPACTS

DOE evaluated the impacts on site infrastruciure by
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comparing requirements for water, wastewater
treatment, and electrical power that result from
implementing the WM PEIS alternatives with existing
onsite capacities. Site transportation infrastructure and
offsite infrastructure impacts were evaluated by using
estimates of increased population resulting from the
proposed activities as an indicator of increased
demand on the community infrastructure.

Impacts were considered possible where increases in
onsite infrastructure requirements were 5% or
greater. Major impacts were considered possible
where new requirements caused system capacity to be
approached or exceeded. Therefore, any increase of
5% or greater that caused the total site use rate to
exceed 90% of available capacity, was considered to
have the potential to cause a major infrastructure
impact.

Site transportation infrastructure impacts and offsite
community infrastructure impacts were evaluated
indirectly by comparing new site employment to
existing site employment as an indicator of increased
stress on site transportation systems and offsite
infrastructure. New site employment of less than 5%
of current employment was considered likely to have
negligible or minor impacts. Site employment in-
creases from 5% to less than 15% were considered to
have the potential to cause moderate impacts, and
increases of 15% or greater were considered to have
the potential to cause major impacts.
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3.2.10 CULTURAL RESOURCES
IMPACTS

Cultural resources, including prehistoric, historic,
Native American, and paleontological resources, may
be affected at sites where waste management facilities
are proposed to be built. However, the impacts of the
construction of waste management facilities on
cultural resources cannot be effectively analyzed at
the programmatic level because the extent of those
impacts depends upon their specific location at a site.
These impacts will be examined in sitewide or
project-specific NEPA reviews.

3.2.11 GEOLOGY AND SOILS IMPACTS

As indicated in Chapter 4, Affected Environment,
DOE’s review of the geology and soils at the
17 major sites indicated that it is unlikely that impacts
to these resources would affect the selection of
alternatives for any waste type. While geclogy and
soils are important determinants of where on a
particular site a facility could be located, such deter-
minations are not being made at the programmatic
(i.e., Departmentwide) level. Exact locations of
facﬂmeq and impacts to geology and soils will be

addressed in sitewide or pro_lect-level NEPA reviews.

3.2.12 NOISE IMPACTS

Noise from construction and operation of waste
management facilities and increased vehicle traffic
may cause adverse impacts. Noise impacts, however,
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and the siting, which the WM PEIS does not specify.

Therefore, noise impacts cannot be evaluated. Exact
locations of facilities and related noise levels will be
addressed in sitewide or project-level NEPA reviews.

3.2.13 CosTS

DOE evaluated estimated costs for building and
operating wast¢ management facilities and for

transportation from both a life-cycle and process
perspective, using 1994 dollars.

DOE evaluated facility costs for four phases repre-
senting the life cycle of a facility and its operations
over a 20-year period: construction, preoperations,
O&M, and decontamination and decommissioning.

The only exception was HLW, which was costed by
using a two-phased life-cycle approach (construction
and O&M) for the storage facilities.

Examples of life-cycle costs include:

» Costs for preoperation activities: technology and
site adaptation, permitting, plant setup, and related
conceptual design

» Facility construction costs; building construction,
equipment purchase and installation, construction
and project management

* Operations and maintenance costs: annual opera-
tions costs for labor and materials, equipment,
utilities, and overhead

+ Decontamination and decommissioning costs:
facility decontamination and demolition, post-
closure, and environmental monitoring

For process costs, DOE also analyzed costs for
treatment, storage, and disposal activities. Treatment
costs include costs to build and operate treatment
facilities and common support facilities. For most
waste types, current storage capacity was assumed to
be sufficient, except for the No Action Alternative,
where DOE estimated the costs to build and operate
sufficient storage capacity. Disposal costs include
costs to build and operate front-end administration
and receiving facilities and the actual disposal units.
Transportation costs include the costs associated with
the movement of the wasie among sites. Transporta-
tion costs were evaluated for both truck and rail

shipments.
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At a Glance:

Low-Level Mixed Waste

No Action Alternative:

* Continue treatment at existing facilities
with indefinite storage.

»  Does not include disposal and does not

1 ek DOD A
compily with RURA.

Decentralized Alternative:

e Treatment at all 37 sites and disposal at
16.

Four Regionalized Alternatives:

» Treatment at 11, 7, or 4 sites with
disposal at 12, 6, or 1 site(s).

Centralized Alternative:

« Treatment and disposal at one site.

+ Sites with small amounts would send their
waste to Hanford, INEL, ORR, or SRS for
treatment. Eight major sites wouid treat
onsite.

+ Regionalized disposal at two or three sites
to be selected after consultation with
stakeholders from among the following
six sites: Hanford, INEL, NTS, LANL,
ORR, and SRS.

LILMW Data and Major Assumptions:

s 37 sites generate or store LLMW.

e DOE will need to manage an estimated 219,000
cubic meters of LLMW over the next 20 years.

* All LLMW treatment facilities would be
designed to treat waste to meet RCRA
requirements.

* New facilities would be constructed during a
10-year period; LLMW currently in inventory
and newly generated would be treated during
the 10-year period following construction of
facilities.
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site.

* No waste acceptance criteria were imnposed on
disposal sites.

What Did We Learn From the Results?

* Risks from LLMW action alternatives are
generally low, with the greatest risks occurring
for workers from physical accidents normally
expected in any industrial activity.

+ Costs range from $5.2 billion for the No Action
Alternative to $12.3 billion for the
Decentralized Alternative,

* Limits on radionuclides and hazardous
constituents as well as other waste acceptance
criteria would be required for disposal at most
sites.
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4 Low-Level Mixed Waste

T T ALK nvsdnim ; y
LLMW contains both radioactive and

hazardous components.

» LLMW is generated, projected to be |
generated, or stored at 37 DOE sites as a I
result of research, development, production, Q!
testing, and dismantlement of nuclear |
weapons. I

» DOE will need to manage an estimated
219,000 cubic meters of LLMW over the
next 20 years.

» DOE must select treatment and disposal
sites for LLMW.

4.1 Analysis

The challenge in managing LLMW arises from its
dual nature—it contains RCRA~classified hazardous
components (or characteristics) and is radioactive.
Because of the complex regulatory requirements
governing the management of LLMW, DOE must
define a waste management system focused on treat-
ing and disposing of LLMW and minimizing the
amount in storage.

LLMW is generated, projected to be generated, or
stored at 37 DOE sites. According to DOE estimates,
219,000 cubic meters of LLMW will need to be
managed over the next 20 years. Figure 4.1-1 pre-
sents the estimated total volume of LLMW from
waste management activities at each of the 37 sites
and ilfustrates its distribution across the country at the
16 major LLMW sites analyzed in the WM PEIS.
WIPP, the 17th major site, will manage only TRUW.

In addition to analyzing the impacts from treatment
and disposal, DOE analyzed the transportation im-
pacts associated with each alternative. Both truck and

rail transportation were analyzed by using routing
models following the general principle of minimizing
transportation time and shipping distance. The routes
were selected to be consistent with existing routing
practices and 2l applicable regulations and guidelines;
however, because the routes were determined for the
purposes of risk assessment, they do not necessarily
represent actual routes that DOE would use to trans-
port waste in the future.

4.2 Alternatives

DOE analyzed seven alternatives for CH LLMW
within the four categories of alternatives: no action,
decentralized, regionalized, and centralized. Treat-
ment and disposal activities vary by alternative and by
site. Table 4.2-1 illustrates by site where LLMW
would be treated and disposed of under each alterna-
tive.

The LLMW analysis considered treatment and dis-
posal separately, first focusing on treatment and then
using treatment residues (waste remaining after
treatment) as the input volumes for the disposal
analysis. Each alternative was developed to assess
environmental impacts, health risks, and costs associ-
ated with the range of LLMW treatment and disposal
options, and to provide input for programmatic
decisions about where to locate LLMW treatment and
disposal facilities.

Although alpha LLMW is not a concern to workers
or the public as a source of external radiation, precau-
tions must be taken when treating alpha LLMW in
order to minimize the likelihood of inhalation or
ingestion of radionuclides that emit alpha particles.
Alpha LLMW exists at 10 sites. Sites where alpha
LLMW would be treated or disposed of are indicated
in Table 4.2-1 by the alpha symbol (a}.

Remote-handled waste requires special handling
facilities for treatment and disposal. Under all alterna-
tives, RH LLMW would be treated and disposed of at
the same four sites where the majority of RH LLMW
is located; Hanford, INEL, ORR, and SRS.
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LLMW Volumes
Total Vglumes
DOE Sites (m”)
1. Ames 0.4
Z. ANL-E 160
3. BCL 0.1
4. Bettis 48
5. BNL 150
6. Charleston 3]
7. ETEC 1
8. FEMP e 2,600 ]
9. GA 43}
10. GJPO 1.5
11, Hanford 36,000
12. INEL 35,000
13. KCP 0.8
14, KAPL 220
’ 15, LEHR 7
16. LBL 280
17. LLNL 4,300
18. LANL 2,800
. Mare Is 52
)

Figure 4.1-1 LLMW Total

1001 Current Inventory + 20 Years

N

80

60—

{Thousands)

Hanford LLNL NTS INEL RFETS LANL SNL-NM Pantex

* WIPP, the seventeenth major DOE site, would
manage only TRUW. Approximately 1,100 m?
of LLMW exists et other sitas within the complex.
Hanford's total volume excludes 114,600 m? of wasteweter o
be generated and managed undar the HLW progrem. CRR's
total volume excludes 18,000 m3 of pond sludge shipped for

commarcial disposal,

b Updated inventories and waste generation rates are
summarized in Appendix |,

Source: DOE (1884).




Volumes at the 16 Major Sites.

-100

7

Generation (in cubic meters)a.P
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LLMW Volumes*—Continued

o TotallVg!umes
DUL DIles Al

20. Mound .80
21. NTS 3,000
22, Norfolk__ ... 6
123, ORR .. 59,000
24. PGDP 600
25, Pantex 690
26. Pearl H 6
27. Pinellas 0.02
28. PORTS 33,000
29. Ports Nav 1
30. PPPL WU + K1 /4
31. Puget So 230
32. RMI I 30
33. RFETS . 2L000
34. SNL-NM 100
35. SRS 20,000
36. UofMO 2
37. WVDP - - 1
Total 219,000

*Estimated LLMW volumes from waste
management activities include current inven-
tory plus 20 years of anticipated generation.
Waste volumes used for WM PEIS analysis
may vary from latest estimates. Waste
volumes at individual sites have been rounded
to one or two significant figures. Updated
inventories and waste generation rates are
summarized in Appendix I, “Update of Site-
Specific Waste Volumes for LLW, LLMW,

mTTITL B

and TRUW
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The No Action Alternative provides a baseline for the
analysis by considering treatment of LLMW at sites
with facilities that are currently capable of treating
waste to meet the EPA’s hazardous waste LDRs. The
No Action Alternative also analyzes the indefinite
storage of the waste on site at all LLMW sites. Three
sites are currently capable of treating LLMW to meet
LDRs: INEL, ORR, and SRS. Other sites may
experience impacts from the construction of expanded
siorage, onsite shipping, or ceriification facilities
(where the waste would be examined, characterized,
and certified for shipment).

4.2.1 NO ACTION ALTERNATIVE

Under thig alternative, no new treatment facilities
would be built. The No Action Alternative would not
comply with RCRA because all the waste would not
be treated to meet LDRs and would be placed in
storage for an indefinite period of time rather than in

disposal facilities.

4.2.2 DECENTRALIZED ALTERNATIVE

The Decentralized Alternative considers treatment of
waste to meet RCRA requirements at all 37 LLMW
sites. For purposes of this analysis, DOE examined
the impacts from treatment at the 16 major LLMW
sites. Two of these 16 sites (BNL. and SNL-NM) have
relatively small amounts of LLMW (less than
200 cubic meters). Most of the other 21 sites that are
not major sites have less than 200 cubic meters of
LLMW,; therefore, DOE assumed that their health
and environmenial impacis woulid be simiiar io those
seen at BNL and SNL-NM. However, costs were
calculated by using data from all 37 sites.

4.2.3 REGIONALIZED ALTERNATIVES
Consolidation of LLMW for treatment and disposal

was considered under the four LLMW regionalized
alternatives. The regionalized aiternatives were

Table 4.2-1. Low-Level Mixed Waste Alternatives

| umber of V
Sites
Alternatives | T | D |ANL-E |BNL | FEMP | Hanford | INEL |LANL NTS | ORR |[PGDP| Pantex | PORTS [RFETS| SN1.-NM | SRS WVDPL
No Action 3 V] s 8 ) s TS S S | TS S s s s s TS S
Decentralized | 37 | 16 | TD |TD | TD TD TDa | TD« | TDax ffDe| TD | TD D D TDa ™D TDe D
Regionalized11 11 1 12 ™ ™ TDz | TDy [ TDx | D 1 TD | TD ™ ™ TDx TDx
Regionalized 2| 7 6 TD TDe | TDa Da | TD T Ta TDa
Regionalized 3| 7 1 T Te T De T T Te Ta
![Regionalized 4] 4 6 TD TDg | Da Da | TD TDe !!
n Ceniralized 1 1 TDu« JI

Notes: T = treatment to meet land disposal restrictions; D = disposal; § = indefinite storage. A blank indicates that a site does not treat, store, or dispose of waste under
the aliernative specified. All sites have wastewater treatment capability as needed. Remote-handled (RH) wastes would be treated and disposed on site at Hanford, INEL,
ORR, and SRS in all alternatives except No Action. RH waste is stored under No Action. Facilities with the o symbol treat or dispose of contact-handled (CH) alpha
waste in addition to nen-alpha waste.




LLMW sampling at ORK.

developed to include a reasonable range of
intermediate levels of consolidation for treatment and
disposal. Regionalized Alternative 1 considers
treatment of wastes at 11 sites and disposal at 12 (the
11 treatment sites and NTS). Regionalized
Alternative 2 analyzes the impacts of treatment at
seven sites with disposal at six siies. Under this
alternative, two of the treatment sites (RFETS and
PORTS) are not considered for disposal, and NTS is
considered for disposal only. Regionalized Alternative
3 analyzes the same seven tireatment sites as
Regionalized Alternative 2, but it considers disposal
only at NTS. Regionalized Alternative 4 considers
treatment at four sites—Hanford, INEL, ORR, and
SRS—and disposal at six sites (the four treatment sites
plus LANL and NTS).

4.2.4 CENTRALIZED ALTERNATIVE

The Centralized Alternative considers LLMW treat-
ment and disposal at a single site within the complex,
the Hanford Site. However, other sites around the
country may experience impacts from the construc-
tion of facilities where the waste would be examined,
characterized, certified, and prepared for shipment.
The impacts of centralizing disposal at NTS were also
analyzed under Regionalized Alternative 3.

4.2.5 RATIONALE FOR TREATMENT
AND DISPOSAL ALTERNATIVES

The seven LLMW treatment alternatives were devel-
oped to cover the range of reasonable alternatives. Up
to 37 sites as illustrated in Figure 4.2-1 are available
for treatment (the centralized and decentralized
alternatives, respectively). DOE identified four
intermediate alternatives for treating LLMW at 4 to
11 sites (the regionalized alternatives). To develop the
variations of the regionalized alternatives, DOE
focused on the sites where the largest volumes of
LLMW are located. Alpha CH and all RH LLMW
would be sent to the closest facility capable of treating
those wastes. For all alternatives, DOE assumed that
some treatment capabilities would be available at
every site for initial treatment of onsite aqueous
liquids by means of techniques such as evaporation,
neutralization, precipitation, filtration, coagulatiomn, or
limited solidification.

The regionalized alternatives consider the impacts of
consolidating treatment to meet LDRs at selected
at 11 sites. This alternative was developed by identi-
fying the location of most of DOE’s LLMW and

looking for optimal site groupings.




Figure 4.2-1. Locations of the 37 LLMW Sites.

~ Treatment Sites
k3 Treatment & Disposal Sites

Note: Maps display CH LLMW. RH LLMW is treated and disposed
of onslte at the Hanford site, INEL, ORR, and SRS.

Under Regionalized Alternatives 2 and 3, seven sites
are considered as potential treatment locations. DOE
chose the six sites with the highest waste volumes,
and then added LANL. Because a large volume of
TRUW at LANL may be reanalyzed and subsequently
reclassified as alpha LLMW on the basis of its radio-
maclide concentration, the volume of LLMW at
LANL might significantly increase.

Regionalized Alternative 4 consists of the sites with
the three highest volumes (Hanford, INEL, and
ORR), as well as SRS, which is the sixth largest in
terms of volume. SRS was chosen because it has large
volumes of alpha LLMW and TRUW, some of which
eventually may be reclassified as LLMW. In addition,
an incinerator with an annual LLMW treatment
capacity of 8,200 cubic meters of LLMW s
scheduled for SRS.

— e — o —— — . m— b S S —

In the Centralized Alternative, all LLMW would be
shipped to Hanford for treatment. Hanford currently
has the second largest volume of LLMW. However,
as Hanford’s HLW is treated, a substantial portion of
the resulting waste would become LLMW, thereby
making the Hanford Site the largest LLMW site.

Candidate disposal sites were selected to reflect the
reasonable range of alternatives. However, unlike the
treatment analysis, the disposal analysis did not
evaluate every site for disposal. Instead, 16 candidate
sites were selected as the reasonable upper limit on
the basis of screening performed by DOE in coordi-
nation with the States under the Federal Facility
Compliance Act (FFCAct). The screening applied
three exclusionary criteria to the 37 sites with
LLMW: (1) sites could not be within a designated
100-year floodplain, (2) sités could not be located

— e — — — — — —— — — — —— — — — — — —




within 61 meters of a seismic fault, and (3) sites had
to have sufficient area for a 100-meter buffer zone
between the disposal facility and the site boundary.
Sites were also removed for other technical and
practical reasons.

The Decentralized Alternative looked at disposal at all
16 candidate sites, and the Centralized Alternative
looked at disposal at one site—Hanford. Hanford was
analyzed because it is expected to have the largest
volume of LLMW.

DOE analyzed two of the intermediate alterna-
tives—disposal at 12 sites and at 6 sites—as region-
alized alternatives. To define these regionalized
alternatives, DOE selected the 11 sites with the
largest volume of LLMW and added NTS because it
has an LLMW disposal facility with a pending per-
mit. The alternative defined for LLMW disposal
included the six sites with currently operating LLW
disposal facilities—Hanford, INEL, LANL, NTS,
ORR, and SRS. NTS was considered as the single
disposal site in Regionalized Alternative 3 to provide
a comparison and an alternative to the single disposal
location selected under the Centralized Alternative.

4.3 Impacts of Managing LLMW

Although some factors, such as cost, exhibited clear
trends across the LLMW alternatives, most did not.
Rather, the analysis of the impacts revealed sensitivi-
ties at particular sites regardless of the alternative.

When reviewing the impacts and cost identified for
the No Action Alternative, it is important to realize
that the results for indefinite storage are based on the
initial 20 years of that indefinite period. This is
consistent with the period of analysis for the other
alternatives; however, the analysis of the No Action
Alternative does not present the expected impacts
from storage beyond this 20-year time frame. The
longer-term storage impacts and costs are likely to
exceed those for the first 20 years, not only as a
result of routine indefinite storage operations, but also
from degradation of facilities and containers. This
differs from the effects predicted for the action

alternatives for management of the 20-year forecast of
LLMW, where direct risks to workers and the offsite
population, and other impacts and costs, are greatly
reduced following disposal. The No Action Alterna-
tive does not reduce or avoid impacts and costs;
rather, it extends impacts and costs for an indefinite
period of time.

The following discussion focuses on the impact areas
that would be affected by the management of LLMW
under the WM PEIS alternatives, identifying trends
when appropriate and highlighting noteworthy find-
ings at particular sites.

4.3.1 HEALTH RISKS

Risks at sites treating or disposing of LLMW are
principally to workers involved in managing LLMW,
rather than to noninvolved workers or-the public,
primarily as a result of physical hazards associated
with industrial operations (see Table 4.3-1). As the
number of treatment and disposal sites decreases,

Toxic Substances Contrel Act incinerator at ORR treais LLMW

and PCB-contaminated wastes.
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46 . Table 4.3-1. Some of the Projected Risks to Workers
and the Public From Managing LLMW
I Number | Treatment Dispesal . “
of Sites Worker 1 Treatment Offsite Worker | Disposal Truck®
Physical Worker | Population | Physical | Worker Truck? Non- Rail Rail Non-
Hazard Cancer Cancer Hazard Cancer Radiation | Radiation | Radiation | Radiation
Alternative T D Fatalities | Fatalities Fatalities | Fatalities | Fatalities | Fatalities | Fatalities | Fatalities | Fatalities
No Action® 3| - 2 1 * NA NA NA NA NA NA l
Decentralized 37 | 16 4 1 * * 1 * * * *
Regionalized 1 11 12 4 1 * * 1 * * * *
Regionalized2 | 7 | 6 3 1 . * 1 * * * -
Regionalized 3 7 1 3 i * * * ® 1 * * ii
Regionalized 4 4 6 3 1 * * 1 * * * *
Centralized 1 i 3 | * » * * 1 - -
Notes: T = treatment; D= disposal; * = greater than O but less than 0.5; NA = not applicabie.

? Fatalities are from radiation-induced cancer.

Greatest number of fatalities are from physical hazards such as traffic accidents that occur within a 10-year analysis period.
¢ Treatment results under the No Action Alternative include the risks from only the first 20 years of indefinite storage of LLMW.

facilities at the remaining sites become larger and the
number of total physical injuries decreases, reflecting
an economy of scale due to fewer total workers.
There are no notable national trends for offsite
population risks from treatment; however, some sites
could require alternate organic treatment technologies
to minimize risks from thermal treatment of LLMW
containing tritium. Under the No Action Alternative,
treated waste would be stored indefinitely, with

relatively large, potentially adverse consequences.

For disposal, concentrations of some radionuclides
and chemicals in the groundwater near disposal
facilities could exceed applicable standards at several
sites. This would occur in the absence of waste
acceptance criteria and other controls, thereby
demonstrating the need for performance-based waste
acceptance criteria if the sites were selected to
manage LLMW. Pretreatment of chemicals and
careful management of radionuclide concentrations
and waste forms may be required to assure acceptable
water quality and possible human
exposures. Intruder risks (see text box, page 32) are
generally higher at sites where the waste would have
both high radicactivity and long-lived radionuclides.
Intruder radiation exposure risks generally decrease

to reduce
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with time, reflecting the decay of short-lived
radionuclides. Treatment facility accident risks were
low under all alternatives, with no sites experiencing
cancer fatalities equal to or greater than one in the
exposed worker or offsite populations over the
10-year period analyzed. Transporiation risks were
also low under all alternatives, reflecting relatively
low transportation requirements. Table 4.3-1 presents
projections of some risks for the LLMW alternatives.

4.3.2 AIR QUALITY IMPACTS

The management of LLMW would not cause air
quality standards to be approached or exceeded at
most sites. However, centralization of treatment at
Hanford and disposal at NTS could cause adverse air
quality impacts requiring special emission control
measures for criteria air pollutants. Vehicular
emissions during construction at RFETS could
require additional control measures to reduce
emissions to acceptable levels if waste at these sites
were stored, treated, or disposed of on site.
Emissions of hazardous air pollutants, including
radionuclides, were estimated to be below the
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Impacts to water availability tend to decrease as the
LLMW management facilities are centralized. Major
impacts on water availability from increased use at
the sites are unlikely, although there is the potential
for adverse impacts at LLNL Site-300, under all
alternatives analyzed.

4.3.4 ECONOMIC AND POPULATION IMPACTS

Nationwide, the largest economic benefits resulting

frav T T RAW manacamoent wonld Ance
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Decentralized Alternative and generally decrease as
the alternatives become more centralized. The
greatest economic benefit at any site occurs when
LLMW is managed at that site. The greatest number
of new jobs created by LLMW management would
occur in the region containing Hanford under the
Centralized Alternative and in the region containing
INEL under Regionalized Alternative 4. The national
economy wouid not be affected by total project
expenditures for the construction, operation, or
transportation associated with any of the LLMW

alternatives. No region would experience a population
increase of 1% or greater,

A Y e

4.3.5 INFRASTRUCTURE IMPACTS

Although no offsite infrastructure impacts are
expected to occur, proposed LLMW activities would
affect the onsite infrastructure at 14 sites. Nine sites
would experience increased requirements for water,
wastewater treatment, or electrical power of 5% or
more of current system capacity. The greatest
increases would occur at RFETS under the Decentral-

ized Alternative and Regionalized Alternative 1 and
at Hanford under the Centralized Alternative, when
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waste is consolidated for treatment and disposal at
these sites. Construction of additional storage under
the No Action Alternative would also impact RFETS
and INEL. However, only the projected volume of
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wastewater at Hanford (under the Centralized
Alternative) is estimated to exceed the existing
treatment capacity. Onsite transportation infra-
structure would be affected at 12 sites because of site
employment increases of 5% or more above current
levels.

4.3.6 Costs

Costs decrease as the number of treatment and
disposal sites decreases, ranging from $12.3 billion
under the Decentralized Alternative to $5.2 billion
under the No Action Alternative. Transportation costs
are much lower than facility costs, making shipment
to facilities at another site generally less expensive
than building a new facility at that site. Table 4.3-2
provides the estimated cost to manage LLMW for
each of the LLMW alternatives over the next
20 years.

4.3.7 ECOLOGICAL RESOURCES,
ENVIRONMENTAL JUSTICE, LAND USE,
AND CULTURAL RESOURCES IMPACTS

The WM PEIS analysis did not reveal significant
differences among the alternatives in these four
impact areas, nor did it reveal any major impacts
under any alternative. However, impacts to ecological
and cultural resources depend to some degree on the
treatment and disposal technologies selected and their
location at each site and would be evaluated in site- or
project-specific NEPA reviews. An assessment of
potential environmental justice concerns from
management of LLMW indicated that minority and
low-income populations near the LLMW sites would
not experience disproportionately high and adverse
healih risks or environmenial 1mpacts under any of
the LLMW alternatives. Land use is not a good
criterion for differentiating among alternatives
because the alternatives do not use much land when
compared with the amount available at every site.




Table 4.3-2. LLMW Estimated Life-Cycle
Costs (Billions of 1994 Dollars)

S N A SRS T Eid W

Number of
Sites Total Transportation Costs
(Including Truck |

Alternative T | D Transport) Truck Rail |
No Action? 3 0 5.2 0 0
Decentralized 37 16 12.3 0.001 0.0007
| Regionalized 1 1112 11.0 0.004 0.002
Regionalized 2 7 6 9.5 0.02 0.005
| Regionalized 3 7 1 8.4 0.06 0.02
Regionalized 4 s 16 8.4 0.006 o.ofl
Centralized N 77 o003 0.01 |

Notes: T = treaiment; D = disposal.

3 Costs under the No Action Alternative include those from only the first 20 years of |
indefinite storage.







At a Glance:

Low-Level Waste

No Action Alternative:

¢ Disposal at six sites under current
arrangements. Sites use existing

treatment facilities

Al ALY LA ALLNIw T,

Decentralized Alternative:

« Disposal at 16 sites. A minimum level] of
freatment at each site is assumed.

Seven Regionalized Alternatives:

e Disposal at 12, 6, or 2 sites. In three
alternatives, treatment to reduce volumes
is also assumed, with treatment at 11, 7,
or 4 regional sites.

Five Centralized Alternatives:

= Disposal at one site {either Hanford or
NTS). In three alternatives, treatment to
reduce volumes is also assumed.

Preferred Alternative:

« Each site would conduct minimum
treatment onsite.

* Regional disposal at two or three sites to
be selected after conenltatione with

stakeholders from among the following
six sites: Hanford, INEL, LANL, NTS,
ORR, and SRS.

LLW Data and Major Assumptions:

LLW is currently generated, projected to be
generated, or stored at 27 DOE sites.

DOE will need to manage 1.5 million cubic

meters of LLW over the next 20 years. |

New facilities would be constructed during a
10-year period; LLW currently in inventory
and newly generated would be treated
during the 10-year period following
construction.

Wastewater treatment would continue at

s oo

SLC,

Ty
No waste acceptance criteria were imposed
on disposal sites.

What Did We Learn from the Results?

At a national level, costs, risks, and impacts [
would be greater for volume reduction than |
for minimum treatment. |

Centralized disposal would result in trans- |
portation of large amounts of waste with I
commensurately greater risk of both traffic !
accidents and radiation exposure. Rail I
transport has slightly lower risks than truck I

franornrt
auayuu..

Costs decrease as the number of treatment [
and disposal sites decreases. !

Radionuclide limits would be required for I
disposal at some sites. !




5 Low-Level Waste

o LLW s material that is not classified as high-
level waste, transuranic waste, spent nuclear
fuel, or byproduct tailings.

» DOE will need to manage an estimated
1.5 million cubic meters of LLW over the
next 20 years.

» LLW s currently generated, anticipated to be !
generated, or stored at 27 DOE sites as a g
result of nuclear weapons production and |
dismantlement, reactor operations, and Q|
research. |

»  DOE must select treatment and disposal sites |
for LLW.

5.1 Analysis

The character of the waste is as important as waste
volume in determining the potential impacts resulting
from LLW management. LLW can contain many
different radionuclides in many combinations and can
exist in many forms, ranging from dilute liquids to
activated metal equipment.

Approximately 1.5 million cubic meters of LLW is
generated, anticipated to be generated, or stored at
27 DOE sites. Although 27 sites manage LLW, seven
sites generate more than 80% of it—Hanford, INEL,
LANL, ORR, PGDP, PORTS, and SRS.
Figure 5.1-1 presents the total estimated volumes at
all 27 sites. The distribution of LLW at the 16 major
sites is illustrated by the bar chart and map.

DOE also has responsibility for two other types of
LLW: commercially generated greater-than-Class-C
(GTCC) waste and special-case waste. GTCC LLW

Some LLW can be compacted to 1/5th of its original size.

is s0 named because it is more highly radioactive than
Class C waste according to a classification system
developed by the U.S. Nuclear Regulatory Commis-
sion; GTCC LLW is not suitable for near-surface
disposal and will likely need to be disposed of in a
geologic repository. Additionally, within the LLW (as
well as LLMW and TRUW) category, there are
wastes whose characteristics require special consider-
ations and different management from that of most
LLW. These wastes are special-case wastes. AsS
detailed analyses are conducted, management plans
for each waste stream would be established. These
analyses could determine that some LLW streams
currently managed as special cases meet the waste
acceptance criteria for a disposal facility, and these
waste streams would no longer be considered special
case notwithstanding their earlier designation. Be-
cause programs for management of special-case and
GTCC LLW have not been fully defined, these LLW
groups are excluded from the WM PEIS analysis and
will be addressed in separate NEPA reviews or in a
supplement to the WM PEIS.




LLW Volumes
T T Total Vglumes

DOE Sites (m”)

1. Ames 110
2. ANL-E 6,700
3. Bettis .2 12,000
4. BNL . 5,600%
5. Fermi 1,500
6. FEMP 0
7. Hanford _ —....89,000
8. INEL N (1 ~ R 0.1}
g. KCP 23
10. KAPL 19,000
11. LBL o 2 1,300
12. LLNL . - 600
13. LANL 150,000

Figure 5.1-1. LLW Total

00 Current Inventory + 20 Years

(Thousands)
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100 K

2,500 2,700

Hanford LLNL NTS INEL RFETS LANL SNL-NM Pantex

A

® WIPP, the seventesnth major DOE site,
would manage only TRUW. -

® Updated inventories and waste generation
rates are summarized in Appendix 1.




Volumes at the 16 Major Sites.

Generation (in cubic meters)a.P
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LLW Volumes* (Continued)

Total Volumes

DOE Sites (m>)

14. Mound 38,000
15. NTS 1,700%*
16. ORR 270,000
17. PGDP 50,000
18. Pantex W,______..mz,,’-lﬂl]‘!‘ﬁ
19. Pinellas 1,300
20. PORTS 97,000
21. PPPL 220
22. RMI 51,000
23. RFETS 41,000
24. SNL-NM 2,500
25. SRS 510,000
26. SLAC ,_MM_.._N__WN....2_,500.‘
27. WVDP 42.000%*
Total 1,500,000

*Estimated LLW volumes from waste man-
agement activities include current inventory
plus 20 years of anticipated generation. Waste
volumes used in the WM PEIS analysis may
vary from latest site estimates.

**Updated inventories and waste generation

+ (=1 mof;"ﬂ" H 3
Talcs ard summanzed in Append:x I,

of Site-Specific Waste Volumes for LLW,
LLMW, and TRUW.”

“Update
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DOE evaluated two treatment strategies for
LLW:

Minimum Treatment, defined as the least amount
of treatment required prior to either onsite disposal
or transport to another site for disposal. Minimum
treatment includes solidification of liquids and
fines (powdered material) and packaging.

Volume Reduction, which reduces the overall
volume of LLW by means of a variety of treat-
ment techniques. Volume reduction can be
achieved with several technologies, including
thermal destruction, compaction or supercompac-
tion, size reduction, evaporation and concentra-
tion. For disposal, DOE evaluated the impacts

LLW in 270-liter, square cement-filled drums to be stored
in specially designed abaveground vaults.

WM

associated with both shallow land burial and engi-
neered disposal facilities.

DOE analyzed transportation impacts associated with
each alternative. Both truck and rail transportation
were analyzed by using routing models that incorpo-
rate general principles of minimizing distance and
transportation time. The routes were selected to be
consistent with existing practices and all applicable
regulations and guidelines; however, because the
routes were determined for the purposes of risk
assessment, they do not necessarily represent actual
routes that DOE would use to transport waste in the
future.

5.2 Alternatives

The WM PEIS considers 14 alternatives for treatment
and disposal of LLW within the four categories of
alternatives: No Action, Decentralized, Regionalized,
and Centralized. Treatment and disposal activities
vary by alternative and by site. Each of the
14 alternatives was developed in order to estimate
health risks, environmental impacts, and costs associ-
ated with the range of treatment and disposal options
available to DOE and to provide information for
decisions about where to locate LLW treatment and
disposal facilities. Table 5.2-1 shows the sites where
LLW would be treated and disposed of under each
alternative.

5.2.1 NO ACTION ALTERNATIVE

The No Action Alternative provides a baseline for the
analysis that approximates the current DOE program.
Under the No Action Alternative, LLW would be
treated at existing facilities and shipped to one of six
DOE disposal sites. Today, most DOE LLW disposal
occurs at NTS and Hanford. The six sites now
operating have sufficient designated area for the
proposed LLW disposal; thus, no new sites would be
necessary.




The Decentralized Alternative considers disposal of |
LLW at 16 sites following its minimum treatment at |
all 27 sites with LLW. |

5.2.3 REGIONALIZED ALTERNATIVES

Regionalized Alternative 1 considers disposal at |
12 sites, after minimum treatment at all sites. |
Regionalized Alternative 2 analyzes the impacts |

from disposal at

the same 12 sites after
volume reduction at 11 of these sites. In addition to
the Decentralized Alternative, Regionalized Alterna-
tives 1 and 2 are the only alternatives that propose
disposal at FEMP, LLNL, Pantex, and PGDP.

The remainder of the regionalized alternatives
(Regionalized Alternatives 3 through 7) consolidate
most LLW treatment and disposal at eight sites:
Hanford, INEL, LANL, NTS, ORR, PORTS,

RFETS, and SRS. Although the sites are the same for

Table 5.2-1. Low-Level Waste Alternatives

Number of
Sites
SNL~
Alternative T D | ANL-E | BNL | FEMP | Hanford | INEL | LANL |LLNL | NTS | ORR |PGDP| Pantex | PORTS |RFETS| NM |SRS WYVDP|
No Action 10* 6 TD D D T D D T T D
Decentralized 16 D D D D D D D D D D D D D D 3] D
Regionalized 1 12 D D D D D D D D D D D D
Regionalized 2 11 12 TD ™D D D D D ™ | TD ™ ™ ™™D ™
Regionalized 3 6 D D D D D D
Regionalized 4 7 [ TD D D D TD T T D
Regionalized 5 4 6 TD D D D ™ TD
Regionalized 6 2 D D
Regionalized 7 2 D D
Centralized 1 1 D
Centralized 2 1 D
Centralized 3 7 1 TD T T T T T T
Centralized 4 7 1 T T T D T T T T
Centralized 5 1 1 TD

Notes: T = treat. “Treat” in the context of LLW means volume reduction by means of thermal organic destruction, size reduction, and compaction followed
by solidification. Sites carry out “minimum treatment” under all alternatives, which consists of solidification of liquids and “fines™ (powdered material},
packaging, and shipment. D = Dispose. Each of the 6-site disposal cases uses the same sites; each of the 12-site disposal cases uses the same 12 sites. A
blank indicates that neither reatment nor disposal is proposed for this site under the alternative specified.

*Ten sites use existing facilities for volume reduction. Three sites (LBL, RMI, and Mound) not listed as major sites above include volume reduction facilities.




most of the regionalized alternatives,
impacts at the sites vary because of the use
of different treatment technologies and
volumes of waste received from other sites. For
example, Regionalized Alternatives 3 and 4 would
dispose of waste at the same six sites. However,
under Regionalized Alternative 3, DOE would
conduct only minimum treatment before disposal,
whereas under Regionalized Alternative 4, DOE
would use volume reduction techniques in addition to
minimum treatment prior to disposal. Because
PORTS and RFETS would become waste
consolidation sites for volume reduction before
disposal under Regionalized Alternative 4, they would
have a greater potential to impact the environment
than they would under the minimum treatment
proposed in Regionalized Alternative 3, although both
alternatives propose the same six sites for disposal.

Regionalized Alternative 5 considers volume reduc-
tion at four sites and disposal at six, compared with
volume reduction at seven sites under Regionalized
Alternative 4. Regionalized Alternatives 6 and 7 each
consider disposal at two sites after minimum treat-
ment: Hanford and SRS under Regionalized Alterna-
tive 6, and NTS and SRS under Regionalized Alterna-
tive 7.

5.2.4 CENTRALIZED ALTERNATIVES

DOE analyzed disposal at one site under the
centralized alternatives. Five alternatives were consid-
ered. Centralized Alternatives 1 and 2 would dispose
of LLW at Hanford and NTS, respectively, after
minimum at all DOE sites. Centralized Alternative 3
evaluates disposal at Hanford after volume reduction
treatment at seven siies. In Centralized Alternative 4,
NTS would be the single disposal site after volume
reduction at the same seven sites considered under
Centralized Alternative 3. Centralized Alternative 5
considers both the consolidation of LLW for volume
reduction and disposal at Hanford.

— e E— ——— — — o — — o — o — — o — —

NTS disposal facility.

5.2.5 RATIONALE FOR DEFINING
TREATMENT AND DISPOSAL ALTERNATIVES

DOE generally identified sites as candidates for
locating LLW treatment facilities if the sites had large
volumes of LLW. In addition, the alternatives were
formulated to consolidate LLW for treatment and
disposal at locations that minimized transportation by
shipping to the closest available treatment or disposal
site. DOE used the same treatment {volume reduction)
and disposal locations for LLW as those identified for
the LLMW alternatives in Chapter 6 of Volume 1.

The number of disposal sites considered covers a
reasonable range of sites—from 1 to 16. The 16
candidates are those also under consideration for
LLMW,

5.3 Impacts of Managing LLW

Some impacts illustrated clear trends across the
alternatives; others reveal sensitivities at particular
sites regardless of the alternative. The following
discussion focuses on the impacts that would be
affected by the management of LLW under the
alternatives, idemifying trends when appropriate and
highlighting noteworthy findings at particular sites.




5.3.1 HEALTH RISKS

The greatest risk posed by the management of LLW
is to workers involved in management activities,
primarily as a result of physical hazards. Radiation
exposure risks to noninvolved workers and the public
are a function of the treatment technology and site
characteristics. The highest risks to the public are
projected to occur as a result of volume reduction
treatment of tritium-contaminated waste at FEMP,
Hanford, LLNL, ORR, and PORTS. The greatest
potential consequences for facility accidents would

occur at sites treating waste with higher concentra-
onlv TINL LANL and
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Hinne nf radinmieli .
tions ©of radionuclides;

Hanford, however, have estimates of potential fatali-
ties exceeding one under any alternative. Concen-
trations of radionuclides in the groundwater

near disposal facilities might exceed applicable
standards at several sites in the absence of waste
acceptance criteria and other controls; accordingly,
DOE would need to implement performance-based
waste acceptance criteria at those sites if they were
selected. Management of radionuclide concentrations
and waste forms could be required to assure accept-
able water quality and acceptable human health risks.
Transportation risks from both traffic accidents and
radiation exposure are estimated to be greatest under
the centralized alternatives, which involve the largest
number of vehicle miles traveled. Travel by rail
rather than truck for bulk shipments could reduce
transportation risk, Table 5.3-1 presents selected
estimates of the risks of LLW management.

Table 5.3-1. Some of the Projected Risks to Workers and the Public From Managing LLW

. I—

Number of | Treatment Digposal
Sites Worker Treatment Ofisite ‘Worker Disposal
Physical Worker | Population | Physical | Worker Truck* | Truck® Non- fan*
Hazard Cancer Cancer Hozard Cancer | Radiation | Radiation Radiation
Alternative T D Fatalltles Fatslities | Fatalites | Fatalities | Fatalitics | Fatalities Fatalitles Fataliifes

No Action 10° 6 3 1 . 4 3 5 12 1
Decentralized 16 2 1 he 6 2 * i * »
Regionalized 1 12 2 1 * 6 3 . 1 * *
Regionalized 2 11 12 4 1 1 4 2 * 1 13 *
Regionalized 3 ] 2 1 » 5 3 2 3 hd * "
Regionalized 4 7 6 4 2 * 4 2 2 3 * »
Regionalized 5 4 6 4 2 . 4 2 2 4 . *
Regionalized 6 2 2 1 * 6 2 4 10 1 1
Regionalized 7 2 2 1 . 6 1 4 10 1 1
Cemralized 1 1 2 1 . 1 3 16 37 2 3 “
Centralized 2 1 2 ! , 1 2 15 18 2 3 |
Centralized 3 7 | 4 1 * 1 2 15 35 2 3|
Ceniralized4 | 7 | 1 4 i . s 2 14 7 2 2 |
Centralized 5 1 | 4 2 ‘ 1 2 15 37 2 1|

Notes: T = treat; D = dispose; * = greater than 0 but less than 1. “Treat™ in the context of LLW means volume reduction by means of thermal
organic destruction, size reduction, and compaction followed by solidification. All sites do “minimum treatment” under all alternatives, which
consists of solidification of liquids and “fines” {powdered material), packaging, and shipment.

! Faualities are from radiation-induced cancer,

b Greatest numnber of fatalities are from physical hazards such as traffic accidents that occur within the 10-year analysis period (20-year analysis period for No

Action).

© Ten sites use existing facilities for volume reduction, Three sites (LBL, Mound, and RMI) not listed as major sites above, also have volume reduction

facilities.
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5.3.2 AIR QUALITY IMPACTS

The management of LLW would not cause
the air quality standards to be approached or exceeded
at most sites. However, decentralized treatment and
disposal at BNL or centralized disposal at NTS could
cause adverse air quality impacts (from construction
equipment and vehicular emissions), thereby
requiring additional control measures for criteria
pollutants. Emissions of radionuclides were estimated
to be below the applicable standards at every site.

Major impacts to water availability from increased
water use at the sites are unlikely, although there is
the potential for adverse impacts at LLNL Site-300
and the WVDP. Potential water quality effects from
disposal are discussed in Section 5.3.1.

5.3.4 ECONOMIC AND POPULATION IMPACTS
Total jobs in the regional economies for waste

management activities could exceed 1% of the
regionai baseline at six of the 16 major sites under

Initegration of remote sensing and computer technology is used for nonintrusive

chargcterization of waste sites.

WM ppr1g

one or more alternatives, with the largest proportion
at Hanford (approximately 3.3%) under Centralized
Alternative 5. None of the alternatives would affect
the national economy. Regions surrounding five sites
would experience population increases exceeding 1%,
with the largest being the region surrounding INEL
with a 3% increase under Regionalized Alternative 5.

5.3.5 INFRASTRUCTURE IMPACTS

Although proposed activities would affect the onsite
infrastructure at 13 of the major sites, no
infrastructure impacts are expected offsite. New
requirements for wastewater treatment or electrical
power for proposed LLW facilities would equal or
exceed 5% of current system capacity at seven sites.
The most significant increases would be at the WVDP
under the Decentralized Alternative, at INEL under
Regionalized Alternative 5 when volume reduction
and disposal are consolidated at that site, and at
Hanford (centralized alternatives). However, only
Hanford and the WVDP would approach or exceed
system capacity. Twelve sites would have site
employment increases of 5% or more of current site

empioyment during construction, which could lead to
traffis

MGLLd

transportation infrastructure.

ot

the onsite

|||||||
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5.3.6 Costs

Costs decrease as the numbers of treatment and
disposal sites decrease, ranging from approximately
$16.8 to $11.1 billion for minimum treatment, and
$19.8 to $15.3 billion for volume reduction. The
increased cost of volume reduction more than offsets
the cost savings from reducing the volume of waste
disposed of. Transportation costs are substantially
available facilities at another site generally less
expensive than building new onsite facilities.
Table 5.3-2 provides the estimated costs to manage
LLW under each of the WM PEIS alternatives over
the 20-year analysis period.




Table 5.3-2. LLW Estimated
Life-Cycle Costs
(Billions of 1994 Dollars)

—— =1
Number of] Transport
Sites Total Costs
(Including Truck
Alternatives T D Transportation) Truck | Rail
No Action 10| 6 18.1 0.07 | 0. 14J
Decentralized 16 16.8 0.05 0.0:'
Regionalized 1 12 16.4 . 0.06 | 0.02 |
Regionalized2 | 11| 12 19.5 0.06 | 0.02
Regionalized 3 6 14.9 0.23 | 0.07
Regionalized 4 7 6 19.8 022 | 0.07 “
Regionalized5 | 4 | 6 19.7 0.34 0;"
' : 1
Regionalized 6 2 13.0 0.65 | 0.17 “
Regionalized 7 2 13.9 | 067 0.18
Centralized 1 1 12,2 246 | 044
[
Centralized 2 1 11.1 2.25 0.43
Centralized 3 7 1 18.2 2.34 0.43
Centralized 4 7 1 17.3 2.15 1 043
Centralized 5 1 1 15.3 245 | 043

Notes: T = treat; D = dispose. “Treat” in the context of LLW means
volume reduction by means of thermal organic destruction, size
reduction, or compaction followed by solidification. All sites do
“minimum treatment” under all alternatives, which consists of
solidification of liguids and “fines” (powdered material), packaging,
and shipment. Each of the 6-site disposal alternatives uses the same
sites; each of the 12-site disposal alternatives uses the same 12 sites,

* Ten sites use existing facilities for volume reduction. Three sites
(LBL, Mound, and RMI) not listed as major sites above include volume
reduction facilities.

5.3.7 ECOLOGICAL RESOURCES,
ENVIRONMENTAL JUSTICE, LAND USE,
AND CULTURAL RESOURCES IMPACTS

ZA ok cnzaa ot cean 262 -

The WM PEIS did not reveal mguiﬂﬁaut differences
among the alternatives in these four impact areas, nor
did it reveal any major impacts under any alternative.
However, impacts to ecological and cultural resources
depend to a large degree on the technologies and the
location of waste management activities at each site
and would be evaluated afier sites have been selected
for LLW management. Assessment of potential
environmental justice concerns from management of
LLW indicated that, with the exception of low-income
populations at PORTS, minority and low-income
populations near the LLW sites would not experience
disproportionately high and adverse health risks or
environmental impacts under any of the LLW
alternatives. Land use is not a good criterion for
differentiating among alternatives because the
alternatives do not use much land when compared
with the amount available at each site.




At a Glance:

Transuranic Waste

No Action Alternative:

* Continue storage in existing facilities.

Decentralized Alternative;

*  Sites with small amounts would transport to
10 largest sites for storage until disposal at
WIPP.

Three Regionalized Alternatives:

¢ Contact-handled TRUW would be treated at
three or five sites and remote-handled
TRUW would be treated at two sites, and
then transported to WIPP for disposal.

¢« Two levels of treatment are evaluated. One
alternative examines treatment to an
intermediate Ievel and two to more stringent
levels to meet RCRA land disposal
restrictions {LDRs).

Ceniraiized Alternative:

* Contact-handled TRUW would be
transported to WIPP for treatment to meet
LDRs and for disposal. Remote-handled
TRUW would be transported to ORR and
Hanford for treatment to meet LDRs and
then to WIPP for disposal.

Preferred Alternative:

*  Nine major sites would treat and store their
own waste onsite.

*  Regional treatment and storage at INEL,
ORR, and SRS.

RUW Data and Major

AL/ e Sees LTSELNAY 4

Assumptions:

¢ TRUW is managed, or may be managed in the
future, at 17 DOE sites, including WIPP.

* DOE will need to manage :

€
132,000 cubic meters of TRUW over the next
20 years.

s All TRUW is assumed to be mixed waste.

¢ For the transportation analysis, WIPP is
assumed to be the geologic repository.

»  Disposal impacts were not evaluated.

*  New facilities would be constructed during a
10-year period; waste in storage and newly
generated waste would be treated during the
10 years following construction.
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»  Characterization facilities would be constructed

at each site before shipment. I

What Did We L

L g ey rY =3

Transportation risks and costs were roughly equivalent [l
for all alternatives involving shipment to WIPP. |




6 Transuranic Waste

* TRUW is generated during weapons and
other research and development, nuclear
weapons production and dismantlement, and
Juel reprocessing. It contains elements with
atomic numbers greater than that of
uranium, which has an atomic humber of
92.

» DOE will need to manage approximately
132,000 cubic meters of TRUW over the next
20 years.

e TRUW is managed, or may be managed in
the future, at 13 of the major sites and at
Sfour other sites.

s Although approximately 60% of TRUW
contains both radioactive and hazardous
components, DOE assumes that all TRUW is
mixed waste for purposes of the WM PEIS
analysis.

» DOE must select sites for the treatment and
storage of TRUW.

6.1 Analysis

Transuranic waste is waste containing more than
100 nanocuries of alpha-emitting transuranic isotopes,
per gram of waste, with half-lives greater than
20 years, except for (a) high-level radioactive waste;
(b) waste that the Secretary has determined, with
concurrence of the Administrator, does not need the
degree of isolation required by the disposal
regulations; or (c) waste that NRC has approved for
disposal on a case-by-case basis in accordance with
10 CFR Part 61. The radioactive nuclides in TRUW
emit alpha radiation, which can be contained by
minimal shielding but can severely damage lung
tissue if inhaled. TRUW requires long-term isolation
from the environment. It is produced during research
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TRUPACT-II demonstration containers show how
transuranic wastes will be shipped.

and development, nuclear weapons production, and
fuel reprocessing. TRUW contains traces of
plutonium, neptunium, americium, curium, and
californium. For the purpose of analysis, DOE
assumed that all TRUW is mixed waste (containing
both radioactive and hazardous components), subject
to both radioactive and hazardous waste regulations.

The radiological profiles at each site were assigned
uniformly to each waste stream on the basis of the
volume of the waste stream at the site. These
radiological profiles identify the radionuclides likely
to be encountered on the basis of a knowledge of the
process that- generates the waste and some limited
sampling of stored TRUW. These profiles ultimately
determine risk and impacts. TRUW is also
categorized as either CH or RH. DOE analyzed CH
and RH TRUW separately in the WM PEIS to
account for their different handling and treatment
requirements.

DOE plans to dispose of its TRUW generated by
defense activities (and retrievably stored since 1970)
at a geologic repository called WIPP, located near
Carlsbad, New Mexico. TRUW generated and
managed before 1970 is being addressed as part of

DOE’s environmental restoration program.

Disposal of TRUW cannot begin until DOE




meets a series of regulatory requirements

imposed under the Waste Isolation Pilot

Plant Land Withdrawal Act. Before
shipment for disposal, all TRUW will be required to
meet waste acceptance criteria (WAC) that will be
established by DOE in consultation with EPA and the
State of New Mexico. The WAC for WIPP are not
yet final, and treatment (such as reducing the potential
for gas generation in the repository) could be required
to dispose of waste at WIPP.

Table 6.1-1 lists the 13 major sites that have or are
expected to generate or manage TRUW. Four other
sites, ETEC, LBL, Mound, and UofMo, also have
TRUW. The environmental impacts and costs for
each waste management alternative considered in the
WM PEIS were fully evaluated for all TRUW sites
except ETEC, LBL, Mound, SNL-NM, UofMO, and
WVDP. For these six sites, the volumes of TRUW
were included in the estimated waste volumes for
treatment or storage at regionalized or centralized
facilities, but impacts were not analyzed because
volumes were small. Since publication of the Draft
WM PEIS, DOE issued updated information on
TRUW volumes. Appendix I of the Final WM PEIS
addresses how more recent TRUW data may affect
the alternatives in the WM PEIS. Part of this more
recent information is the addition of “small-quantity”

sites that have or are expected to generate or store
TRUW. The TRUW volumes at these small-quantity
sites constitute less than 1% of the total TRUW
inventory and would not affect the evaluation of the
TRUW alternatives.

Figure 6.1-1 presents the estimated total volume of
TRUW from waste management activities at the
16 sites that have TRUW currently. TRUW is not
currently present at WIPP.

6.2 Alternatives

The TRUW analysis considered six alternatives for
both CH TRUW and RH TRUW. Treatment and
storage activities vary by alternative and by site.
Table 6.1-1 shows the sites where TRUW would be
treated and stored under each alternative.

Each of the alternatives was developed to evaluate the
health risk, environmental impacts, and costs
associated with the range of treatment and storage
alternatives available to DOE and to provide input for
a decision about where to locate TRUW treatment and
storage facilities.

The analysis includes alternatives where TRUW
would be treated to LDR levels. Although the WIPP

Table 6.1-1. Transuranic Waste Alternatives

_—freat

Alter- CH RH
native | Treat | Treat | Stand | ANL-E | Hanford | INEL [ LANL | LLNL | NTS | ORR | PGDP | RFETS | SNL-NM? | SRS | WiPP wvm”'"
No 11 5 WIPP- | TS TS TS TS TS s | TS S TS 5 TS ) "
Action WAC
D 16 5 WIPP- TS TS TS TS TS TS | TS T TS T TS T
WAC
R-1 5 2 | Reduced TS? 5 TS TSP TS TS
gas
R-2 5 LDRs TS TS TS TSP TS TS
R-3 3 LDRs TS? TS TSP TS
c__ | wipp LDRs TS¢ TS T

Notes: D = Decentralized Alternative; R-1 = Regionalized Alternative 1; R-2 = Regionalized Alternative 2; R-3 = Regionalized Altemative 3; C = Centralized
Alternative; T = treatment to one of three standards: process o current planning basis WIPP-WAC; shred and grout to reduce potential for gas generation in the
repository (Reduced Gas); or treat to meet LDRs by means of thermal organic destruction and complele treatment train; S = storage after treatment under No Action
and Decentralized Alternatives or storage of current inventory under No Action Alternative. A blank indicates that a site would not treat, store, or dispose of waste

under the alternative specified.

2 Hanford would treat both CH and RH waste.

b ORR would treat RH waste only.

* Hanford would treat RH waste only.

4 Small waste volumes at SNL-NM and WVDP; impacts not analyzed.




Land Withdrawal Act amendments contained in the
1997 Defense Authorization Act render the RCRA
LDRs inapplicable to waste to be disposed of at
WIPP, LDR-treatment alternatives are reasonable
aiternatives for management activities and practices.

6.2.1 NO ACTION ALTERNATIVE

Under the No Action Alternative, DOE would
continue to characterize, process, and package
newly generated TRUW to meet current WIPP-
WAC for storage at sites with existing or planned
facilities. DOE would continue to store TRUW in
existing storage facilities and would not ship
TRUW for offsite storage or disposal. All sites are
assumed to have adequate capabilities to package
and store TRUW generated in the future. Eleven
sites are projected to generate TRUW in the future,
including five sites generating both CH and RH
TRUW. The No Action Alternative does not assess
the health risks, environmental impacts, or costs of
removing TRUW from retrievable storage and
repackaging it.

6.2.2 DECENTRALIZED ALTERNATIVE

Under the Deceniralized Alternative, DOE would,
as needed, treat and package TRUW to meet the
current planning basis WIPP-WAC at the 16 sites.
After treatment, CH and RH TRUW would be
shipped from the 6 sites with smallest amounts to
the nearest of the 10 sites with the largest amounts

of TRITW for ctaraocs nrior to dienneal All TRITW
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would be shipped to WIPP for disposal.

6.2.3 REGIONALIZED ALTERNATIVES

The regionalized alternatives consider the
consolidation of TRUW for treatment and storage
prior to its disposal at WIPP. Three regionalized
alternatives were analyzed, with varying degrees of
treatment at six and four sites and storage at those
sites prior to disposal.

———— — o — o — — ol — ———

Under Regionalized Alternative 1, CH TRUW
would be shipped from the 10 smallest generators
to the 4 sites with the largest volumes of TRUW
(Hanford, INEL, LANL, and SRS) for treatment
treat its own waste, but would not receive waste
from other sites. RH TRUW would be shipped
from ANL-E, INEL, and LANL to Hanford or
ORR for treatment and storage. At all six treatment
sites, TRUW would be treated to an intermediate
level to reduce its gas generation potential and
shipped from those sites to WIPP for disposal. The
six treatment sites proposed under this alternative
have 95% of current and anticipated TRUW
inventories.

Under Regionalized Alternative 2, DOE would use
the same waste consolidation configuration as in
Regionalized Alternative 1, except that TRUW
would be treated to meet LDRs and then shipped to
WIPP for disposal. With this alternative, DOE can
compare the impacts of intermediate treatment
under Regionalized Alternative 1 with the impacts
of LDR treatment; the impacts from both
Regionalized Alternatives 1 and 2 can be compared
to the Decentralized Alternative to meet WIPP-
WAC where 98 % of the waste would be treated at
the same six sites.

Regionalized Alternative 3 considers the consoli-
dation of waste for treatment at four sites (Hanford,
INEL,, ORR, and SRS) where approximately 80%
of the TRUW is already located or is expected to be
generated. CH TRUW would be treated at Hanford,
INEL, and SRS; RH TRUW would be treated at
Hanford and ORR. Under this alternative, TRUW
would be treated to meet LDRs and shipped to
WIPP for disposal.

6.2.4 CENTRALIZED ALTERNATIVE

Under the Centralized Alternative, DOE would ship
all CH TRUW to WIPP for treatment to meet LDRs
and for disposal. RH TRUW would be shipped to
Hanford and ORR for treatment to meet LDRs and
then shipped to WIPP for disposal.




TRUW Volumes
I Total Volumes

DOE Sites (m~)

1. ANL-E 1,300
2. ETEC . ..0.02
3. Hanford 52,000
4. INEL 39,000
5. LANL 11,000
6. LBL 1|
7. LLNL 1,700
8. Mound 1,500
9. NTS 610

Figure 6.1-1. TRUW Total Volumes

so-¢] Current Inventory + 20 Years

52.900

{Thousands)

o\ 77 Emf 7 7 27 P 1N
Hanford LBL LLNL ETEC NTS INEL RFETS LANL

2 WIPP, the seventeenth major DOE site,
is the planned TRUW disposal site,

® Updated inventories and waste generation
rates are summarized in Appendix 1.
Diftarent inventories provided in the
WIPP SEIS Il are also provided in Chapter 8.
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TRUW Volumes*

(Continued)
Total Volumes
" DOE Sites (m3)
’I..}.OMQRRW__W 2,700
11. PGDP 14
12. RFETS 6,200
13. SNL-NM 1
14. SRS e 10,00
15. UofMO 2
16. WIPP
17. WVDP e S
TOTAL 132,000

*Estimated TRUW volumes from waste
management activities include current inventory
plus 20 years of anticipated generation
projected volume. Waste volumes used for the
WM PEIS analysis may vary from latest site
estimates. Updated inventories and waste
generation rates are summarized in Appendix I,
“Update of Site-Specific Waste Volumes for

LLW, LLMW, and TRUW.”




6.2.5 RATIONALE FOR TREATMENT
AND STORAGE SITE
ALTERNATIVES

range of reasonable alternatives for treatment and
storage sites. Thus, the Decentralized Alternative
considers treatment and storage of TRUW at ail 16
sites where TRUW is currently located, and the
Centralized Alternative considers treatment and
storage of all CH TRUW at one site and all RH
TRUW at two sites. For the regionalized alterna-
tives between these alternatives, DOE focused on
the six sites where 95% of the waste is located or
expected to be generated and on the four sites
where approximately 80% of the waste is located or
expected to be generated. Under these alternatives,

DOE assumed that the waste from other eenerating
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sites would be shipped to the closest site for
treatment.

In addition, DOE assumed that it would not be
practical or reasonable for sites with small volumes
of TRUW (number of sites having less than
15 cubic meters) to treat TRUW either to

intermediate levels or to meet LDRs. Onsite
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considered feasible for all 16 sites, including the
small-volume sites, under the Decentralized
Alternative.

wac
wag

Most RH TRUW requires extensive treatment (but
not necessarily to meet LDRs) before it can be
shipped; therefore, consolidation of RH TRUW at

one site for treatment was not considered. Thus,
under the Centralized Alternative, DOE would treat
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RH TRUW at the two snes—Hanford and
ORR—where approximately 85% of current and
projected inventory would be located.

6.3 Impacts of Managing TRUW

Some impact areas illustrated clear trends across the
o ateseinan PO e, [ mdaanda A o Ll _lala
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at particular sites regardiess of the alternative.

When reviewing the impacts and costs identified for

the No Action Alternative, it is important to realize
that the results for indefinite storage are based on
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Mixed TRUW assay and Shlppmg area.

the initial 20 years of that indefinite period. This is
consistent with the period of analysis for all the
alternatives; however, not shown are the impacts
from storage expected beyond this 20-year time
frame. The longer-term storage impacts and costs
are likely to exceed those for the first 20 years, not
only as a result of routine indefinite storage
operations, but also from degradation of facilities
and containers. This differs from the effects
predicted for the action alternatives for management
of the 20-year forecast of TRUW, where risks to
workers and the offsite population, and other
impacts and costs, are greatly reduced following
disposal. The No Action Alternative does not
reduce or avoid impacts and costs; rather it causes
impacts and costs to be experienced every year for
an indefinite period of time.

The following discussion focuses on the impact
areas that would be affected by the management of
TRUW under the alternatives.

6.3.1 HEALTH RISKS

Facility health risks over 20 years are principally to
workers, with approximately three-fourths from
physical accidents and onc-fourth from radiological
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population are less than a single fatality, except for
one fatality in one regionalized alternative to meet
LDRs utilizing thermal treatment. Estimated
transportation fatalities range from five to seven




Table 6.3-1. Some of the Projected Risks to Workers and the Public I

From Managing TRUW |
Number of Treatment g
Sites Worker |Treaiment] Offsiie s
Physical | Worker |Population| Truck® |Truck Non- Rail Non-
CH | RH | Treatment | Hazard Cancer Cancer | Radiation | Radiation
Alternative |Treat|Treat| Standard | Fatalities | Fatalities | Fatalities | Fatalities | Fatalities
No Action 11 5 | WIPP-WAC * * * 0 0
Decentralized | 16 5 |WIPP-WAC .2 : 1 * 4 3
Regionalized 1] 5 2 | Reduce Gas 3 1 * 3 3
Regionalized 2| 5 2 LDRs g 4 1 3 2
Regionalized 3| 3 2 LDRs g 1 3 3
Centralized |wrpp| 2 | orRs | 2] 1 o= 3 3

Notes: CH = contact-handled TRUW; RH = remote-handled TRUW; LDRs = land disposal fesirictions; WIPP-WAC = Waste Isolation Pilot Plant Waste

Acceptance Criteria; * = greater than 0 but less than 0.5.
3 Fatalities are from radiation-induced cancet.

b Treatment results under the No Action Alternative inctude risks from only the first 20 years of indefinite storage of TRUW.

across all alternatives except for No Action, which
does not involve transportation. Table 6.3-1
presents selected risk results for the TRUW
alternatives.

6.3.2 AIR QUALITY IMPACTS

The management of TRUW would not cause the air
quality standards to be approached or exceeded at
most sites; however, emissions of radionuclides
were estimated to exceed applicable standards at
LANL and WIPP in the alternatives involving
thermal treatment to meet LDRs at these sites
(Regionalized Alternative 2 and the Centralized
Alternative). The exceedances at these sites could
require additional control measures to reduce
emissions to acceptable levels. Emissions of other
hazardous air pollutants and criteria pollutants were
estimated to be below the applicable standards and
guidelines at all sites.

6.3.3 ECONOMIC AND POPULATION IMPACTS

The greatest benefit to the region surrounding any
site occurs when TRUW is managed at that site.
The most jobs as a percent of overall regional
employment would occur in regions surrounding
INEL and WIPP under Regionalized Alternative 3
and the Centralized Alternative, respectively. None
of the TRUW alternatives would substantially affect
the national economy, although some 1,900 to
12,000 jobs would be directly or indirectly created.
No regions would experience population increases
of 1% or more.

6.3.4 INFRASTRUCTURE IMPACTS

No offsite infrastructure impacts are expected.
Onsite infrastructure impacts on water use,
wastewater treatment, and electrical power are
comparable for the Decentralized and Regionalized
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Alternatives, but are much greater at
WIPP under the Centralized Alternative.
Impacts generally increase as the intensity

of treatment increases, with the greatest

impacts at WIPP under the Centralized Alternative.

In addition, increases in site employment at Han-
ford, INEL, LANL, and WIPP could lead to traffic
increases sufficient to affect onsite transportation
infrastructure.

6.3.5 CosTs

Costs increase as the level of treatment increases.
Processing to meet WIPP-WAC and treatment to
reduce gas generation cost about the same.
Treatment to meet LDRs costs approximately 22 %
more except for the Centralized Alternative, which
treats RH TRUW at only two sites. Transportation
costs are substantially lower than facility costs,
making shipment to available facilities at another
site generally less expensive than building a new

facility onsite. Table 6.3-2 provides the estimated
costs to manage TRUW under each of the
alternatives over 20 years.

6.3.6 WATER RESOURCES, ECOLOGICAL
RESOURCES, ENVIRONMENTAL JUSTICE,
LAND USE, AND CULTURAL RESOURCES
IMPACTS

Major impacts to these resources at the sites are
unlikely from treatment of TRUW under any of the
alternatives. However, ecological and cultural
resources impacts would receive further site-
specific studies prior to the siting of new facilities.
Assessment of potential environmental justice
concerns associated with TRUW management
indicated no substantial potential for disproportion-
ately high and adverse health risks or environmental
impacts to minority and low-income groups living
near INEL and WIPP. The potential at both sites
could be mitigated by selection of an alternative
treatment technology or employment of more
efficient emissions controls.

Table 6.3-2. TRUW Estimated Life-Cycle Costs (Billions of 1994 Dollars)

T Total __fransportation_“
Number of Sites (Including Costs
Treatment Truck

Alternative CH Treat RH Treat Standard Transport) Truck Rail
[ No Action 11 5 WIPP-WAC 1.7 0 0 '

Decentralized 16 5 WIPP-WAC 7.4 0.56 1.44
|| Regionalized 1 5 2 Reduce Gas 1.7 0.51 1.40 <{|

i Regionalized 2 5 2 LDRs 9.0 0.45 1.24
|| Regionalized 3 2 LDRs 8.5 0.49 1.29 4'
|LCentralized WIPP 2 LDRs_ 7.9 0.5] 133 |

Notes: CH = contact-handled TRUW; RH = remote-handled TRUW; LDRs = land disposal restrictions;
WIPP-WAC = Waste Isolation Pilot Plant waste acceptance criteria.

# Costs under the No Action Alternative include those from only the first 20 years of indefinite storage. The {
costs of storage beyond 20 years are analyzed as part of the No Action Alternatives in the WIPP SEIS-II. !
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At a Glance:

High-Level Waste

No Action Alternative:

¢ HLW canisters would be stored at
Hanford, SRS, and WVDP until
shipment to a geologic repository.

Decentralized Alternative:

* HLW canisters would be stored at all
four sites generating canisters until
shipment to a geologic repository.

Two Regionalized Alternatives:

e Canisters from WVDP would be
transported to SRS or Hanford; canisters

INEL until shipment to a geologic
repository.

Centralized Alternative:
* Canisters would be transported from

WVDP, INEL, and SRS to Hanford;

canisters would be stored at Hanford

until shipment to a geologic repository.

Preferred Alternative:

* Each site would store its own
immobilized waste onsite.

HLW Data and Major Assumptions:

SRS, and WVDP.

» Approximately 378,000 cubic meters of
HLW have been or will be generated. I

¢ HLW is currently stored at Hanford, INEL, I

Treated HLW will require an estimated
21,600 canisters for packaging.

» The Glass Waste Storage Building for SRS
(2,286 canisters) is the model used to
analyze storage at Hanford and INEL.

» For transportation impacts analysis, DOE
assumed the repository would be Yucca
Mountain.

» The repository could accept 800 canisters
per year.

Treatment and disposal of HLW are not

+ The WM PEIS evaluates canister storage.
analyzed.

» Two sets of timing assumptions are
analyzed—acceptance of canisters at the
repository beginning in 2015 and acceptance
beginning at some later date.

What Did We Learn From the Results?

* Although costs and risks are slightly higher I
for centralized storage at Hanford,
differences from costs and risks at other
sites are not significant. Alternatives are
roughly equivalent from the standpoint of |

environmental impacts and costs.

» The acceptance rate of canisters by the
repository controls the length of storage




7 High-Level Waste

e HLW is highly radioactive waste that results
from the reprocessing of spent nuclear fuel
and of targets irradiated in nuclear defense,
research, and production activities.

« Approximately 378,000 cubic meters of HLW
have been or will be generated. Treated HLW
will require an estimated 21,600 canisters for
packaging.

» HLW will be treated and packaged for
disposal in a licensed geologic repository.

« The WM PEIS analyzes the impacts of storing
vitrified HLW.

» HLW is currently stored at Hanford, INEL,
SRS, and WVDP.

o DOE must decide where to store the HLW
canisters.

7.1 Analysis

High-level waste is the highly radioactive material
from the chemical reprocessing of spent nuciear fuel
and of irradiated targets that contain fission products
in concentrations sufficient to require permanent

isolation.

Government operations from 1944 to the present have
generated approximately 357,000 cubic meters of
HLW with approximately 21,000 cubic meters to be
generated in the future. Only four sites manage
HLW—Hanford, INEL, SRS, and WVDP.

DOE is proceeding with plans to treat HLW by
processing it into a solid form that cannot be readily
dispersed into air, groundwater, or surface water.
This process is called vitrification. When the existing
inventory of HLW is vitrified, the vitrified material
will fill an estimated 21,600 canisters. The WM PEIS

Table 7.1-1. High-Level Waste Volumes and
Projected Number of HLW Canisters

Estimated Total I
HLW Number of Canisters to
Site Volume (m%) Be Generated
Hanford |- 213,009 -l 15v000 :
| ™NeL | 10400] - 1700
| srs T 12.000] 4600

only analyzes the impacts of storing this vitrified
HLW.

Table 7.1-1 shows the HLW inventory at Hanford,
INEL, SRS, WVDP, and the projected total of
vitrified HLW canisters that wili be generated as a
result of treating the entire HLW inventory.

Analysis of the impacts of HLW disposal in a
repository is not within the scope of this WM PEIS,
but those impacts will be analyzed in NEPA reviews
relating to the geologic repository. Because Yucca
Mountain is the only candidate repository site for
HLW being studied at this time, DOE assumed this
location in its analysis of the impacts of transporting
HLW to a disposal facility.

Each alternative considered in this WM PEIS for
storage of HLW canisters involves three major
facilities and features: the canisters, the facilities for
storage of canisters, and packages for transporting
canisters to a geologic repository.

7.2 Alternatives

DOE analyzed five alternatives for HLW. Each of the
alternatives was developed in order to estimate health
risks, other environmental impacts, and
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cost associated with the range of storage
options and to provide information for a
decision about where to store HLW. For
each of the five alternatives, DOE assumed that a
geologic repository would begin accepting DOE’s
HLW in 2015 at the rate of 800 canisters per year.
For purposes of this analysis, DOE also evaluated an
alternative that assumed that there would be a delay
in acceptance of DOE’s HLW by the repository until
some time later than 2015, but at the same rate of
acceptance of 800 canisters per year. Table 7.2-1
presents the alternatives in tabular form. Figure 7.2-1

shows the location of the HLW sites.

7.2.1 NO ACTION ALTERNATIVE

+ p— -...-.&...... P
Under the No Action Alternative, on ily

approved HLW storage facilities would be used. Each
site would store only those canisters produced at that

site. Under this alternative, Hanford would run out of

canister storage capacity before canisters could be

Table 7.2-1. High-Level Waste Alternatives

Number
of

Storage
Alternative | Sites |Hanford | INEL |1sSRS | wvnp i
No Action 4 s b3 s s 1'
Decentralized 4 s S s S ]l
Regionalized 1 3 S S S !!
Regionalized 2 3 s S g "
Centralized® 1 s I'

Note: $ = storage. A blank cell indicates that there was no storage at a site
under the specified alternative.

# Canisters generated at WVDP, SRS, and INEL prior to acceptance at the
candidate repository in 2015 would be shipped to Hanford for storage.

Canisters generated at SRS and INEL after 2015 would be shipped directly
to the candidate repository. If acceptance of the DOE-managed HLW is
delayed past 2015, then all HLW canisters would be shipped to Hanford
for storage.

— . — w— —

sent to a geologic repository in 2015. Therefore,
production of HLW canisters under the No Action
Alternative would be phased because of both the lack
of existing storage capacity at most of the sites and
the assumed repository acceptance rate of 800 can-

isters per year.

7.2.2 DECENTRALIZED ALTERNATIVE

Under the Decentralized Aliernative, storage capacity
equal to the anticipated total production of HLW
canisters would be constructed at each site. This
would allow each site to start vitrifying HLW as soon
as treatment facilities were available. On the basis of
the assumption that storage capacity at all four sites
would be adequate until canister acceptance begins at
the candidate repository in 2015, no delays in the

radas nttres o~ TTY VR aerman P
vitrification of HLW would occur.

Typical high-level waste canister.
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M Candidate Disposal Site

7.2.3 REGIONALIZED ALTERNATIVES

Two regionalized alternatives were analyzed for
managing HLW canisters. Under Regionalized
Alternative 1, the HLW canisters generated at WVDP
would be taken in approved transportation casks to
SRS for storage. Adequate storage capacity for HLW
canisters would be provided at Hanford, INEL, and
SRS until canisters were accepted at a geologic

repository.

Under Regionalized Alternative 2, the canisters
produced at WVDP would be transported to Hanford
in approved transportation casks. Adequate storage
capacity for HLW canisters would be provided at
Hanford, INEL, and SRS until HLW canisters were
accepted at a geologic repository.

7.2.4 CENTRALIZED ALTERNATIVE

Under the Centralized Alternative, the canisters
produced at INEL, SRS, and WVDP would be
transported to Hanford in approved transportation
casks for storage until a geologic repository began to
accept the canisters.

Because the WM PEIS analyzed two different
assumptions about when canisters would be accepted
at a geologic repository, the aliernative has two
subalternatives. The WM PEIS assumed that HLW
canisters generated before the repository would begin
accepting HLW in 2015 would be shipped to Hanford
for centralized storage. The remaining canisters
generated at SRS and INEL afier 2015 would be
shipped directly to the repository. Because WVDP

— e — — iyt — ——




BRAVEL WATER CONDENSER
INJECTION LINE Pl;lMPOUT )
) Pl

HLW storage 1ank design.
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would generate all of its canisters before 2015, all
340 canisters would be shipped to Hanford.

For the second subalternative, in which acceptance at
a geologic repository would be delayed beyond 2015,
all canisters generated at WVDP, SRS, and INEL
would be shipped to Hanford for storage before
shipment to a geologic repository once it began
accepting HL'W.

7.2.5 RATIONALE FOR STORAGE
ALTERNATIVES

The five storage alternatives were developed to cover
the range of reasonable alternatives. From one to four
sites are available for storage of HLW (the
Centralized Alternative and Decentralized Alternative,
respectively). DOE identified two intermediate
alternatives, in which the relatively small amount of
WVDP HLW is transported to either Hanford or
SRS. To define the regionalized alternatives, DOE
selected the site with the largest amount of HLW
(Hanford) and the site where transportation would be
minimized (SRS). INEL was eliminated from
consideration as a Regionalized Alternative site
because it has no existing or approved storage
facilities.

Under the Centralized Alternative, all HLW would be
shipped to Hanford for storage. Hanford was
proposed because it has the greatest volume of HLW.
The major variable is the total miles for trans-
portation between HLW sites, the central storage site,
and the geologic repository. Consolidating all HLW
canisters at Hanford minimizes the transportation
impacts required for Centralized storage, because the
largest number of canisters (those produced at
Hanford) would be shipped directly to the repository.
WVDP was eliminated from consideration for the
Centralized Alternative because it has the smallest
volume of HLW (only 1.6% of the total HLW) and
because storage of canisters from other sites would be
inconsistent with the West Valley Demonstration
Project Act.
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Table 7.3-1. Some of the Projected Risks to Workers

and the Public From Managing HLW

Worker

Number | Physical | Worker
of Sites | Hazard | Cancer
Alternative | Storing |Fatalities |Fatalities [Fatalities | Fatalities |[Fatalities®] |

Truck |Truck Non-
Radiation} Radiation |Radiation

Notes: * = greater than O but less than 0.5.

3 Famlities are from radiation-induced cancer.

7.3 Impacts of Managing HLW

The impacts were evaluated across all of the
alternatives to identify trends, compare alternatives,
and help select DOE’s preferred alternative. The
following discussion focuses on the impact areas that
would be affected by the management of HLW
canisters under the alternatives.

It should be noted that the No Action Alternative for
HLW does not provide enough canister storage
capacity for all of the canisters that would be
produced after treatment of HLW. Provision of
adequate storage would lead to costs and impacts as
great as shown for the other HLW alternatives.
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7.3.1 HEALTH RISKS

Both fatalities and incidences of cancer for waste
management workers are comparable under the
Decentralized, Regionalized, and Centralized
Alternatives and do not favor one alternative over
another (see Table 7.3-1). Estimates of worker
cancer fatalities from radiation exposure exceed
fatalities from physical hazards. Transportation risks
are approximately the same for all alternatives.

No Action 4 i N 2 _ 3 2
Deceniralized 4 1] 3 3 2
Regionalized 1 3 1 3 3 2
Regionalized 2| 3 2 | 3 | 3 1 =2
Centralized 1 2 I 2

Fatalities from facility accidents are less than one
under each of the HLW alternatives.

7.3.2 ECONOMIC AND POPULATION IMPACTS

HLW storage facility construction and operations
expenditures would minimally benefit the
localeconomy at the four HEW sites because
estimated job and personal income growth are well
below 1% at ali sites under all the aiternatives. None
of the HLW alternatives would affect the national
economy, although 300 to 1,200 jobs would be
directly or indirectly created. The regional population
would remain relatively constant under all proposed
alternatives and would not incur a major increase at
any site.

7.3.3 INFRASTRUCTURE IMPACTS

Proposed HLW activities have the potential for
affecting the onsite infrastructure only at the Hanford
Site, although the effects would be minor. No offsite
infrastructure impacts are expected at any other site.
Estimated new requirements for wastewater treatment
at Hanford would increase current demand under all
alternatives, except No Action. Employment increases
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would not approach or exceed 5% of
current site employment at any site. Traffic
increases would be minimal during con-
struction and would not affect the onsite transpor-
tation infrastructure.

7.3.4 CoOsTS

The costs of storage and transportation remain
relatively constant, at approximately $3 billion, under
all alternatives except No Action. Costs do rise
slightly when storage is centralized. Delay in
disposing of the waste in a geologic repository causes
the life-cycle costs to increase at a rate of 0.2% per
year of delay. Table 7.3-2 presents the estimated
costs for each of the alternatives.

7.3.5 AIR QUALITY, WATER RESOURCES,
ECOLOGICAL RESOURCES, ENVIRONMENTAL
JUSTICE, LAND USE, AND CULTURAL
RESOURCES IMPACTS

The management of HLW canisters would not
appreciably affect the air quality or water resources at
any site. Operation of HLW storage facilities should
not affect ecological resources because airborne
emissions, liquid effluents, and loss of habitat are
expected to be negligible. Additionally, no impacts to
current land uses would result because under all

alternatives, no site would need to use more than 1%
of its suitable lands for storage facilities. Assessment
of potential environmental justice concerns from
management of HLW indicated that minority and low-
income populations near the HLW sites would not
experience disproportionately high adverse health
risks or environmental impacts under any of the HLW
alternatives. DOE would conduct additional
site-specific analyses to assess cultural resource
impacts.

Table 7.3-2. HLW Estimated Life-Cycle Costs
(Billions of 1994 Dollars)

Total Cost
Number|{ (Including
of Sites | Transportation
Alternatives | Storing Costs)

No Action 4. 1.5
Decentralized 4 2.7
" Regionalized 1| .- 3 : 2.7
Regionalized 2 3 2.7
Centralized 1 2.9







No Action Alternative:

s  Nonwastewater HW would continue to be

tranennrted to cammarcial facilitiae Twa
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DOE sites would treat organic materials.

Decentralized Alternative:

* Nonwastewater HW would continue to be
transported to commercial facilities.
Three DOE sites would treat organic
materials.

Two Regionalized Alternatives:

¢ 50% of nonwastewater HW would be
treated at five DOE sites; 50% would be
treated at commercial facilities.

= 90% of nonwastewater HW would be
treated at two DOE sites; 10% would be

treated at commercial facilities.

Centralized Alternative:

* None.

Preferred Alternative:

* No Action (continue use of commercial
facilities for nonwastewater HW
treatment).

At a Glance

HW Data and Major Assumptions:

HW is generated or exists at most sites.

i
DOE will need to manage 69,000 cubic
meters of RCRA-regulated hazardous

waste over the next 20 years. Totals do not
include wastewater.

An analysis of RCRA HW shipped to
commercial treatment from the 11 sites
with the most HW in fiscal year 1992
provides a representative sample for

comparing onsite DOE treatment with
offsite commercial treatment.

Wastewater HW will continue to be treated [l

onsite.

I—

What Did We Learn From the Results? I

Risks and impacts are similar for each
alternative.

Costs favor commercial treatment.




8 Hazardous Waste

» HW s generated or exists at about 45 sites.

* HW is generated as a result of research and
development and as a byproduct of nuclear
weapons production and dismantlement.

s Most nonwastewater DOE HW is treated
commercially.

» DOE must decide whether to develop
additional capacity of its own to treat HW.

8.1 Analysis

Hazardous waste consists of nonradioactive chemical
waste generated as a result of nuclear weapons
production and other research and development
activities. HW has been generated, or is anticipated to
be generated, at most DOE sites. Although HW
generation from the production of nuclear weapons
has essentially stopped many chemicals and chemical

racidnes wara
dvSIuaey

These wastes must be properly treated and disposed
of to manage existing and future inventories.
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Most of DOE’s HW consists of wastewater, which by
definition contains less than a 1% concentration of
organic HW materials. Hazardous wastewater is
generated as a result of operations such as metal
cleaning, etching, and plating. Hazardous wastewater
requires treatment before it can be safeiy discharged
to the environment. DOE currently treats its
hazardous wastewater at the sites that generate it and
will continue t¢ do so in the future because waste-

water is not difficult to treat but is difficuit and
expensive to transport.

Nonwastewater HW consists of sludges, solids, and

oreanic Hanids (hrnnrlc containine hishar concen-
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trations of organic chemicals than wastewater). DOE
currently ships most of this HW off site to
commercial facilities for treatment, although two sites
(ORR and INEL) have the capability to treat
nonwastewater HW by thermal treatment. DOE needs
to decide the extent to which it should continue its
reliance on the commercial treatment of nonwaste-
water HW.

DOE estimates that more than 90% of the total HW
(wastewater and nonwastewater) in a given year is
generated by 11 DOE sites. Table 8.1-1 shows the
guantities of HW at the 11 sites that generate the most
HW. Table 8.1-1 shows waste volume generation per
year. The focus of the alternatives is on these RCRA-
defined wastes which total approximately 3,440
metric tons annuaily, and 69,000 for a 20-
year period.

8.2 Alternatives

The WM PEIS considered four alternatives for
treatment facilities within three general categories of
alternatives: no action, decentralized, and
regionalized (see Table 8.2-1). No centralized
alternative was analyzed because DOE determined it
would be an unreasonable alternative in light of the
cost, risk, regulatory constraints, and practical
considerations of attempting to centrally manage all of

DOE’s diverse HW.,

Each of the alternatives was developed in order to
estimate the human health risks, other environmental
impacts, and costs associated with the range of HW
treatment options available to DOE and to provide
input for a decision about whether to continue to rely
on offsite treatment of HW.

=}
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Table 8.1-1. Waste Management of HW at DOE’s 11 Largest Generators
(metric tons®/year)

Onsite Thermal Offsite

Wastewater Treatment and Other Onsite Commercial

DOE Site Treated Onsite® Fuel Burning® Treatment” Treatment®
ANL-E 0 0 2 206 |
Fermi 0 0 12 49|
Hanford 0 0 140 303 |
INEL 33,000 35 80 160 |
KCpd 343,000 0 80 601 |
LANL 0 0 40 246 i
LLNL 250 0 230 629 |
ORR 624,000 66 14,600 207 ||
Pantex 3,000 0 2,700 512
[ SNL-NM 130,000 0 0 153 |
{ SRs? 59,000 0 50 273 1
|El‘ota1 1,192,250 101 17,934 3,339

a Metrlc ton = 1,000 kilograms = 2,205 Ib. One metric ton of HW is approximately one cubic meter in volume.

" Based on 1991 data taken from biennial and annual reports (includes temporary storage volumes),
© Based on fiscal year (FY) 1992 manifests. Includes only RCRA-defined waste; an additional 6,600 metric tons of Toxic
Substances Control Act (TSCA)-regulated HW, State-regulated HW, and environmental-restoration-generated HW was
shtpped to commercial treatment in FY [992.

4 Excludes wastewater treatment of groundwater at KCP and SRS.

Table 8.2-1. Hazardous Waste Alternatives

Number
of Sites
Alternative |Treating [ANL-E |[Hanford| INEL [LANL|LLNL| ORR |Pantex |SNL-NM| SRS

Ijo Action 2 T T "
Decentralized 3 T T T “
| Regionalized 1 5 T T T T T "
R_gmnnallzgd 2 2 T T "
=2 d I}

Notes: T = treatment. A blank indicates that a site does not treat waste under the alternative specified.




Under this alternative, current operations would
continue. Some of the HW that is currently being
treated onsite at DOE facilities (i.e., thermal
treatment of organic materials at ORR and INEL)
would continue to be treated onsite, and other HW
would continue to be treated at commercial facilities.

8.2.2 DECENTRALIZED ALTERNATIVE

Under this alternative, DOE would continue thermal
treatment at existing facilities at INEL, ORR, and
SRS. In addition, the use of commercial facilities
would continue as needed. Most wastes generated at
the other major sites would also be sent to
commercial facilities, except for wastes thermally
treated or used as fuel at INEL, ORR, and SRS.

8.2.3 REGIONALIZED ALTERNATIVES

Under Regionalized Alternative 1, 50% of the HW
generated by the 11 major HW sites would be treated
at five onsite treatment centers or “hubs” (Hanford,
INEL, LANL, ORR, and SRS). Each regional hub
would be permitted under RCRA, and onsite
treatment facilities would be constructed for thermal
treatment and organic removal and recovery. The hub
sites would treat two-thirds of the HW received from
other sites and send the other one-third to a
commercial facility. For HW that could be thermally
treated, two-thirds would be sent to the regional hubs
from the generating sites, and the other third would
be sent directly to commercial treatment facilities.
Approximately 50% of the estimated 3,440 metric
tons considered for onsite thermal treatment or offsite
commercial treatment of HW would be treated at
DOE HW facilities.

Under Regionalized Alternative 2, DOE would build
facilities at INEL and ORR for organic treatment and
deactivation/neutralization. Metal recovery and
recycling, battery recycling, stabilization, and land

disposal would continue to be provided by offsite
commercial establishments. Approximately 90% of
HW would be treated at DOE HW facilities.

8.2.4 RATIONALE FOR TREATMENT
ALTERNATIVES

The alternatives selected were developed to cover the
range of reasonable alternatives on the basis of three
primary criteria: (1) the site's experience with HW
treatment technologies, (2) the location of the site,
and (3) the volume of the HW generated by site. As
it was in the case of evaluating alternatives for the
management of the radioactive waste types,
consideration was given to avoiding the shipment of
HW to DOE sites that do not generate HW. These
criteria and considerations served to minimize the
costs and impacts associated with the alternatives and
sites selected.

The technologies evaluated for onsite treatment of
HW are thermal treatment, burning as fuel, and
deactivation. Of all the sites evaluated in the No
Action Alternative, five of the sites—Hanford, INEL,
LANL, ORR, and SRS—have operated or plan to
operate thermal treatment units.

Regionalized Alternative 1 uses the five DOE sites
with thermal treatment units, satisfying the criterion
for technology experience. The location criterion is
addressed in that the five sites are regionally
distributed, which serves to minimize transportation
of HW and its associated risks.

Regionalized Alternative 2 is based on using two sites
for HW treatment. The two proposed sites, INEL and
ORR, satisfy the technology experience criterion as
discussed above, and their locations (western and
eastern United States) require the least transportation
of HW when compared with other two-site combi-
nations. Onsite deactivation, or neutralization, also
considered in this alternative, is planned for the two

hubs.
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Interior of 709-G hazardous waste storage facility at SRS.

Waste oil shipment to TSCA incinerator at ORR,

8.3 Impacts of Managing HW

Impacts were evaluated across all of the alternatives
to identify trends and compare alternatives. Some
impact areas illustrated clear trends across the
alternatives, whereas others illustrated sensitivities at
particular sites regardless of the alternative.

The following discussion focuses on the impact areas
that would be affected by the management of HW
under the alternatives, identifying trends when
appropriate and highlighting noteworthy findings at

- ae o oEba

par ticular sites.

8.3.1 HEALTH RISKS

Incidences of cancer among the public for both
routine operations at DOE facilities and facility
accidents were found to be less than one for all

alternativee  Noncancer rieke tn the offcite nomnlation
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and noninvolved workers were also low. However,
noncancer risks for WM workers may be of concern
under each of the alternatives evaluated.

Although DOE would treat more of its HW under the
regionalized alternatives and send less to commercial
facilities, DOE believes that worker risk is similar
under treatment by DOE and commercial facilities.

Therefore, there is no significant difference among
the alternatives with regard to HW worker risk.

Although HW can be transported both by truck and
rail, truck transportation is the predominant method
for shipping HW. The risk estimates include a
fraction of a single fatality for each of the proposed
HW alternatives from vehicle accidents and exposures
associated with HW transportation.

8.3.2 AR QUALITY IMPACTS

s @ AmELw rd

The management of HW would not cause air quality
standards to be approached or exceeded at most sites.
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site. However, regionalization of treatment facilities
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at LANL and ORR would cause adverse air impacts
that would require additional control measures for
vinyl chloride. The exceedances at LANL and ORR
primarily result from emissions from thermal

treatmant
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8.3.3 CosTs

The No Action Alternative is the least costly of the
alternatives, at an estimated $144 million, followed
by the Decentralized Alternative at $183 million.
Regionalized Alternative 1 is the most expensive, at
$376 million, closely followed by Regionalized
Alternative 2, at a cost of $318 million. Conversely,
commercial treatment costs are highest under the No
Action Alternative and lowest under Regionalized
Alternative 2.

The fundamental differences among the alternatives
involve transportation and costs. Table 8.3-1 presents

a summary of the transportation and cost differences
among the alternatives over the 20-year period of
analysis.

8.3.4 WATER RESOURCES, ECOLOGICAL
RESOURCES, ECONOMIC IMPACTS,
ENVIRONMENTAL JUSTICE, INFRASTRUCTURE,
LAND USE, AND CULTURAL RESOURCES

The impacts analyses for water, ecological, economic,
population, infrastructure, cultural, and land use
resources did not indicate significant impacts under
any of the HW alternatives; therefore, these analyses
do not reveal significant differences among
alternatives. Assessment of potential environmental
justice concerns from management of HW indicated
that minority and low-income populations near the
HW sites would not experience disproportionately
high and adverse health risks or environmental
impacts under any of the HW alternatives.

Table 8.3-1. Summary Comparison of the HW Alternatives

— Shipments o Costs®
Project
Alternative Sites Mileage® | Number® | Tranmsport | Life-Cycle Total
No Action 2 20 34 49 05 144 |
| Decentralized 3 19 41 49 134 183 <“
}RegionaliZEd 1 5 35 50 87 289 376 '
Regionalized 2 2 19 34 47 271 318 "

2 Mileage in millions.
b Number of shipments in thousands.
¢ Cost in millions of dollars.
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9 Cumulative Impacts

9.1 Analysis

Cumulative impacts are those impacts that result
from the incremental impact of an action added to
other past, present, and reasonably foreseeable
actions in the future. Examples of impacts from past
and present actions include those from contaminated
sites, ongoing activities that result in waste genera-
tion, and waste management activities outside the
scope of the WM PEIS. Both Council on Environ-
mental Quality regulations and DOE regulations for
implementing NEPA require DOE to assess cumula-
tive impacts because significant impacts can result
from several smaller actions that individually might
not have significant impacts.

To conduct the cumulative impacts analysis, DOE
first examined the combined impacts of siting waste
management facilities for more than one waste type at
each of the 17 major sites. Combined impacts are
the subset of cumulative impacts resuliing from the
siting of multiple facilities for managing more than
one waste type at a site,. DOE then added the impacts

of existing site conditions and reasonably foreseeable
future actions at a site or in an area to these combined
impacts to assess the cumulative impacts.

The combined and cumulative analysis considers the
following impacts:

»  Offsite population health risks

+  Offsite MEI health risks

»  Worker health risks

* Air gquality exceedances

*  Groundwater quality exceedances

»  Impacts on resources and infrastructure

¢ Socioeconomic impacts

In addition, an analysis of both combined and cumu-
lative transportation impacts is presented.

WM pyg
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Impacts that are not considered for combined and
cumulative effects include:

. Risks from accidents, because accidents are not
certain to occur and, even if they were to occur,

event-initiating accidents for each waste type

would be independent of each other.

. Risks to individual waste management workers,
because it is assumed that each waste-type
worker is dedicated to that waste type and would
not work simultaneously in another waste-type
facility.

Impacts to surface water resources, ecological
resources, and cultural resources, because they
are dependent on facility location and location-
specific environmental factors,

3

Because the alternatives for the five waste types can
be combined in many ways (for some sites there are
thousands of possible combinations of alternatives),
the combined impacts of placing multiple facilities at
each site are presented in the form of minimum and
maximum values for each of the combined impacts
for each waste type. The values are then summed for
each category of impacts to determine the combined
minimum and maximum inipacts for
Following the combined impacts analysis, the
minimum and maximum impacts are considered
together with the impacts of existing site actions, and
reasonably foreseeable future actions at and near each
of the 17 major sites. The cumulative impact
assessment for these sites includes consideration of
actions that DOE is taking or considering for spent
nuclear fuel management, tritium supply and
recycling, and the consolidation of nonnuclear
functions. Other site-specific projects, such as
vitrification of HLW at Hanford and SRS and the
operation of WIPP, are also discussed for each of the
17 major sites where applicable.

mank  oles
Caull Jlic,

Chapter 11 of the WM PEIS contains tables of
combined and cumulative impacts showing the impact
categories and the major elements that constitute the
cumulative impacts (i.e., combined, existing, and
other reasonably foreseeable future actions) for each




of the 17 major sites and for transportation impacts.
These data allow the decision maker, when evaluating
alternatives for a specific waste type such as LLMW,
to consider the range of impacts that might occur at
any site caused by implementation of alternatives for
other waste types and other activities.

9.2 Results

The following discussion briefly summarizes the key
results of the cumulative impacts analysis:

Even thourh In(-armo waste management

ven though locatin aste management cilities

a
at sites would rCSuIt in an increase in dose to
offsite  populations surrounding the sites,
cumulative atmospheric radiological releases are
not projected to exceed EPA standards except at
LANL, as a result of treatment under Regionalized
Alternative 2 for TRUW, and at WIPP, as a result
of treatment under the Centralized Alternative for
TRUW. The exceedance of the EPA standard for

the negxonanzeu 2 and Ceniralized Alternatives
for TRUW indicates that mitigation measures
could be needed to achieve compliance if either of

these two alternatives is chosen.

Seven of the 17 sites (BNL, Hanford, INEL,
LANL, NTS, ORR, and RFETS) could exceed
one or more air pollutant standards as a result of
maximum combined atmospheric emissions.
Selection of waste management alternatives that
result in locating waste management activities at
these sites could require mitigation measures.

Nine of the 17 sites (FEMP, Hanford, LANL,
ORR, PGDP, PORTS, RFETS, SNL-NM, and
SRS) could exceed one or more drinking water
standards in groundwater as a result of disposal of
LLMW or LLW on the site. Selection of
alternatives for these two waste types at these sites
would need to take into consideration potential
cumulative groundwater quality impacts as well as
potential mitigation measures.

— o . Ey e e e em . e — e ——— m— — o — — —

Nine of the 17 sites could require improvements to
onsite water, wastewater, or electric power sys-
tems to accommodate requirements for increased
capacity. At two sites (Hanford and WIPP), the
increases are caused by waste management activi-
ties, while at three sites {INEL, NTS, and
WVDP), either waste management or other
planned future activities could require additional
infrastructure. At four additional sites (ANL-E,
FEMP, SNL-NM, and SRS), the requirements for
additional infrastructure result from future activi-
ties other than waste management.

E.ght sit
Pantex, SRS, and WIPP) could require mitigation
measures to reduce offsite infrastructure and
institution demands caused by possible
employment increases resulting from waste
management and other actions considered in the
cumulative impacts analysis.
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The largest number of shipments to or froin a
single site would occur at NTS as a result of the
shipments of LLMW and LLW and of shipments
of HLW if Yucca Mountain is found to be suitable
as a repository for HLW. A combined total of
more than 295,000 truck shipments or more than
106,000 rail shipments of waste could occur at
NTS, or about 118 truck shipments or 42 rail

shipments per day (assuming receipt of shipments
durineg 250 davs per year).

MALLLiE Sv O w2y

The transport of waste by truck is expected to
result in a combined total of between 11 and
69 fatalities for the shipment of all waste types. Of
these fatalities, about 6 to 23 would result from
exposure of transport crew members and the
population along transportation routes to the
radioactive components in the waste, The remain-
ing fatalities from truck transport would result
from emissions and accidents independent of the

waste cargo.
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» The transport of LLMW, LLW, TRUW,

and HLW by rail and HW by trucks is

expected to result in a combined total of
between two and six fatalities over the periods
of analyses for these waste types. Of these fatalities,
about one to three wouid resuit from the exposure of
the train crew and the public to the radioactive
components in the waste. The remaining fatalities for
rail transport would result from train emissions

P S PURPRRRY . ) T

and accidents independent of the waste cargo.
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Maximum combined health risks from the routine
operation of waste management facilities are
estimated to range from 0 to 6 worker radiation
cancer fatalities and less than one radiation cancer

Maximum cumulative health risks from the routine
operation of waste management facilities and other
facilities at the sites are estimated to range from 0
to 12 worker radiation cancer fatalities and less
than two radiation cancer fatalities in the offsite
populations at the 17 major sites.

—_— e e e e —— o e e — oy —




oo
I.q




Argonne National
Laboratory-East

Argonne National Laboratory-East (ANL-E} is an out-
growth of the Metallurgical Laboratory established in
1942 as part of the Manhattan Project. This laboratory
conducts research and development studies of nuclear
and non-nuclear energy sources. ANL-E is located on
2.7 square miles, 22 miles southwest of Chicago in
northeast illinois.

NL-E 1s considered in the Waste Management

Programmatic Environmental Impact Statement

(WM PEIS) as a potential waste management

site for its own low-level mixed waste (LLMW),
low-level waste (LLW), transuranic waste (TRUW), and
hazardous waste (HW) and, in some alternatives, LLMW
and LLW from smail sites. ANL-E currently does not have
an inventory of high-level waste and is not expected to
manage this waste type in the future,

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste
types at ANL-E, are shown in the following chart. Also,
how ANL-E relates to DOE'’s entire 20-year projected
inventory for each waste type is provided below as a
percentage.

6,700 m?
10.5% of DOE 1Lw)

1

4,100 m?
{6% of DOE HW}

| 1,300 m?
160 m? (1% of BOE TRUW)
{0.1% of DOE LtMW) L R ‘
LLMW LILW TRUW HW

Current waste management activities at ANL-E
include the storage of LLMW with the treatment

of wastewater only; preparation of LLW for shipment
off site for disposal; storage of TRUW; and the
transport of HW off site for treatment. A waste
minimization and pollution prevention strategic plan
has been developed and is being implemented at
ANL-E to reduce waste volumes,
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, ANL-E’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site's
role will not be determined until the Records of Decision
Jor each waste type are issued, the ways in which ANL-E
fits within each preferred waste management alternative
are as follows.

Low-Level Mixed Waste: DOE prefers to treat ANL-E's
LLMW on site under the Decentralized Alternative and
consistent with ANL-E’s proposed site treatment plan.
DOE prefers to ship ANL-E’s LEMW toone of 2 or 3

regional disposal sites.

Low-Level Waste: DOE prefers to treat ANL-E’s LLW on
site. DOE prefers to ship ANL-E’s LLW to one of 2 or 3
regional disposal sites.

Transuranic Waste: DOE prefers the Decentralized
Alternative for onsite treatment and storage of ANL-E's
TRUW.

Hazardous Waste: DOE prefers the No Action Alterna-
tive, where ANL-E would continue to use commercial
facilities for HW treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for ANL-E under
all of the alternatives that identified a role for this site.
These impacts are discussed in Chapters 6 through 11,
Results of the analyses for ANL-E under DOE’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estirnated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the preferred

alternatives for all waste types at ANL-E.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact focations are determined.

Transportation

Under the preferred alternatives, the total number of
LLMW, LLW, and TRUW shipments from ANL-E is
estimated to be 1,660 truck or 710 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 132 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Waste
management activitics could substantially increase waste
shipments leaving the site.




Brookhaven National

Laboratory

Brookhaven National Laboratory (BNL) was established in
1946 to provide a multipurpose research and development
laboratory capable of supporting the design and operation
of large, complex research projects for fundamental
scientific studies and basic and applied research. The
laboratory provides research capabilities in the physical,
biomedical, and environmental sciences and energy
technologies for hundreds of users from universities,
industry, and other government laboratories. BNL is
located in New York on approximately 8.2 square miles,

60 miles east of New York City.

NL is considered in the Waste Management
Programmatic Environmental Impact Statement
{WM PEIS) as a potential waste management site
for its own low-level mixed waste (LLMW)
and low-level waste (LLW). BNL is not considered a major
generator of hazardous waste. BNL currently does not have
an inventory of transuranic waste or high-level waste and is
not expected to manage these waste types in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the two waste
types at BNL, are shown in the following chart. Also, how
BNL relates to DOE’s entire 20-year projected inventory for
each waste type is provided below as a percentage.

5,600 m?
{0.3% ot DOE LLw)

190 m?
0.1%0f DOELLMW)

LLMW

LLW

Current waste management activities at BNL include the
storage of LLMW with the treatment of wastewater only
and the preparation of LLW for shipment off site for
disposal. A waste minimization and pollution prevention
plan has been developed and is being implemented at BNL
to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, BNL s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-

cussed in Section 1.7.3 of the WM PEIS. Although the site’s
raarde

role will not be determined until the Records of Decision
Jor each waste type are issued, the ways in which BNL fits
within each preferred waste management alternative are as
Jollows.

Low-Level Mixed Waste: DOE prefers to treat BNL's
LLMW under the Regionalized Alternative and consistent
with BNL's proposed site treatment plan. Under this
alternative, BNL's LLMW would be shipped off site for
treatment. DOE prefers to ship BNL's LLMW to one of 2
or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat BNL’s LLW on
site. DOE prefers to ship BNL's LLW to one of 2 or 3

‘-nnnn nal dienncal cites
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for BNL under
all of the alternatives that identified a role for this site.
These impacts are discussed in Chapters 6 through 11,
Results of the analyses for BNL under DOE's preferred
alternatives are highlighted for the following impacts.

Heaith Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one

fatality ‘Pnr wuracta
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fatality, artivitiee under tlnn pre-
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ferred alternatives for all waste types at BNL,

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation

Under the nrefarrad alternatives, the total nllml‘\nr of
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LLMW and LLW shipments from BN
1,370 truck or 530 rail shipments.

is estimated to be

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 41 workers. This could include workers currently
employed for existing waste management operations,

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to

cumulative impacts, these additions are not expected to

cause standards or guidelines to be exceeded. Waste
management activities could substantially increase waste
shipments leaving the site.




Fernald Environmental
Management Project

The Fernald Environmental Management Project {FEMP)
has been a major Department of Energy (DOE} site for
more than 40 years, producing nuclear materiais (primarily
uranium metal and uranium compounds) for use at other
DOE facilities. Since the late 1980, the site’s mission has
Sfocused on environmental restoration. FEMP is located on
approximately 1.6 square miles, 17 miles northwest of
Cincinnati, Qhio.

EMP is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site
for its own low-level mixed waste (LLMW),
and, in some alternatives, other sites’ LLMW and LLW.,
FEMP is not considered a major generator of hazardous
waste, FEMP currently does not have an inventory of
transuranic waste or high-level waste and is not expected to
manage these waste types in the future.

LLMW

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the two waste
types at FEMP, are shown in the following chart. Also, how
FEMP relates to DOE's entire 20-year projected inventory
Jor each waste type is provided below as a percentage.

2,600 m?

1% of DOE LLMW}

LLW

No reported LLW for
WM PEIS gvaluation.

2

LLMW LLW

Current waste management activities at FEMP include

the storage of LLMW with the treatment of wastewater
only. FEMP has no LLW at this time. A waste minimization
and pollution prevention plan has been developed and is
being implemented at FEMP to reduce waste volumes.
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No Action  \ Decentralized | Regionalized \ Centrabized
1 subalternalive:
Treatment
n Site
(including
shipments from
offsite facilities)
Treatment | Treatment Treatment
On Site On Site : Site
{wastewater only) Dlqusal
On Site
{FEMP LLMW only)
Disposal
Off Site
3 subalternatives:
Treatment
Oft Stte
Storage Disposal Disposal
On Site On Site Oft Site
Disposal
Off Site
2 subalternatives: | 2 subalternatives:
Treatment
On Site ..
(Minimum Minimum
weatment in Treatment
1 subalternative) On Site
Minimum Minimum "
Treatment | Treatment Dll.?o_sal
On Site n Site On Site
3 subaliernatives: DisPO.sa]
Minimum Ofr Site
Treatment
On Site
3 subalternatives:
Di 1
Site
Treatment
f Site
2 subalternatives:
Disposal Disposal
Off Site On Site Treatment
ite
Disposal
DiSPO_Sal OfPSlte
Off Site

" 7 = DOE's preferred alternatives.




DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, FEMP's future role will be shaped in part

by DOE’s preferred alternatives, along with decision
criteria discussed in Section 1.7.3 of the WM PEIS.

A]gkough the site’s role will not b he ffpfprwnnﬂrf until the

Records of Decision for each waste type are issued, the
ways in which FEMP fits within each preferred waste
management alternative are as follows.

Low-Level Mixed Waste: DOE prefers to treat FEMP's

LLMW on site consistent with FEMP’s site treatment plan,

DOE prefers to ship FEMP's LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste: All LLW at FEMP is currently
managed under the Environmental Restoration Program
and was not analyzed in the WM PEIS.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for FEMP under
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These impacts are discussed in Chapters 6 thmugh 11
Results of the analyses for FEMP under DOE’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at FEMP.

Environmental Effects

The prefen-cd alternatives are not pvpﬂr‘tprl to cause

exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cuiturai
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation

Under the preferred aiternatives, the total number of
LLMW shipments from FEMP is estimated to be 110 truck
or 50 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 212 workers, This could include workers currently
pmnlrwprl for pxnhno waste management nnerahnm

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded.




The Hanford Site has played a major role in national
security for more than 40 years, producing nuclear
materials {primarily plutonium) for weapons manufacture,
managing the resulting radioactive and hazardous waste,
and performing a variety of missions related to research
and development for advanced reactors, energy technologies,
basic sciences, and waste disposal technologies. Today,
Hanford is no longer a production facility but instead
Jocuses solely on waste management and environmental
restoration guided by the Hanford Federal Facilities
Agreement and Consent Order (Tri-Party Agreement),

Hanford encompasses about 560 square miles within the
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Columbia River Basin in southegstern Washington.

anford is considered in the Waste Management

Programmatic Environmental Impact Statement

(WM PEIS) as a potential waste management
-m. - site for its own and, in some alternatives, other
sites’ low-level mixed waste (LLMW), low-level waste
(LLW), transuranic waste (TRUW), high-level waste
(HLW), and hazardous waste (HW).

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the five waste types
at Hanford, are shown in the following chart. Also, how
Hanford relates to DOE’s entire 20-year projected inventory
Jor each waste type is provided below as a percentage.

89,000 m?
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15,000 canisters
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LLMW LLW

TRUW  HLW HW

Current waste management activities at Hanford include
the storage of LLMW with the treatment of wastewater
only, treatment and disposal of LLW on site, storage of
TRUW on site, storage of HLW on site pending disposal in
a geologic repository, and the transport of HW off site for
treatment. A waste minimization and pollution prevention
plan has been developed and is being implemented at
Hanford to reduce waste volumes.
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Hagford

OE s Prefrred Alternatives |

In the development of a national strategy for each waste type,
Hanford’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria discussed
in Section 1.7.3 of the WM PEIS. Although the site’s role will
not be determined until the Records of Decision for each waste
type are issued, the ways in which Hanford fits within each

srofarrad }
preferred waste management alternative are as follows.

Low-Level Mixed Waste: DOE prefers regionalized treat-
ment of LLMW at Hanford. This alternative includes onsite
treatment of Hanford’s LLMW and could include treatment of
some LLMW generated at other sites. LLMW activities at
Hanford would be conducted in accordance with the Hanford
Site’s Tri-Party Agreement with the State of Washington and
U.S. Environmental Protection Agency. Hanford could be
selected as one of the regional disposal sites for LLMW.

Low-Level Waste: DOE prefers io treat Hanford's LLW on
site. Hanford could be selected as one of the regional disposal
sites for LLW.

Transuranic Waste: DOE prefers onsite treatment and
torage of Hanford's TRUW.
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High-Level Waste: DOE prefers onsite storage of Hanford’s
immobilized HLW pending disposal in a geologic repository.

Hazardous Waste: DOE prefers the No Action Alternative
where Hanford would continue to use commercial facilities for
HW treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated Hanford for potential impacts under all of
the alternatives that identified a role for this site. These impacts are
discussed in Chapters 6 through 11. Results of the analyses for
Hanford under DOE’s preferred alternatives are highlighted for the
Jollowing impacts.

Health Effects

Health risks are principally to workers and could include physical
hazard and latent cancer fatalities from waste management activilies
over the 20-year period of analysis. Collective worker health risk
estimates are one fatality for LLMW, three fatalities for HLW, and
up to four fatalities for LLW, depending on whether Hanford is
selected as a disposal site. Less than one latent cancer fatality is
estimated among the offsite population.

Environmental Effects

The preferred alternatives are not expected to cause exceedances

of air quality standards. To meet drinking water standards, perfor-
mance-based waste acceptance criteria may be needed for onsite
disposal of LLMW and LLW. No major impacts to ecological
resources, land use, or environmental justice are expected. Increases
to requirements for wastewater treatment uncer the preferred
alternatives could lead 1o requirements for additional capacity and
corresponding costs; no other major impacts to the infrastructure are
esiimated. Expendiiures for WM activities could cause socioeco-
nomic effects that include the benefits of increased regional
employment and income as well as regional population growth that
could alter community structure and stress available housing and
community services. The programmatic analyses did not select exact
locations for facilities within site boundaries; some location-specific
impacts, such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations are determined.

Transportation

Under the preferred alternatives, the maximum total number of ship-
ments of TRUW and HLW is estimated to be 18,400 truck or 8,140
rail shipments. The total number of shipments of LLMW and LLW
to and from Hanford is dependent upon DOE's final selection of
disposal sites for these wastes. Centralized disposal of LLW, which
was analyzed in the WM PEIS, could result in approximately
242,000 to 257,000 truck shipments or 91,000 to 97,000 rail
shipments to a single site; centralized disposal of LLMW could result

in 7,500 to 9,600 truck shipments or 3,300 to 3,700 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce required for
waste management operations is estimated to average 3,659
workers. This could include workers currently employed for
existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are primarily
caused by existing conditions and other actions at the site. Although
waste management activities may add to cumulative impacts, these
additions are not expected to cause standards or guidelines to be
exceeded. Wastewater treatment capacity could be exceeded, and
the regional employment and community structure could be affected,
as noted above. In addition, to meet drinking water standards,
performance-based waste acceptance criteria may be needed for
onsite disposal of LLMW and LLW. Waste management activities
could greatly increase waste shipments entering or leaving the site.




Idaho National

Engineering Laboratory

Idaho National Engineering Laboratory (INEL) has been

a major Department of Energy (DOE) site for more than

40 years, building, testing and operating various nuclear
Jacilities; managing the resulting radioactive and hazard-
ous waste; and performing a variety of missions related to
research and development for advanced reactors, naval
nuclear propulsion systems, and waste disposal technologies.
INEL occupies 890 square miles in the southeastern portion
of Idaho, approximately 42 miles west of Idaho Falls.

NEL is considered in the Waste Management

Programmatic Environmental Impact Statement

(WM PEIS) as a potential waste management site for

its own low-level mixed waste (LLMW), low-level
waste (LLW), transuranic waste (TRUW), high-level waste
(HLW), and hazardous waste (HW) and, in some alterna-
tives, other sites’ LLMW, LLW, TRUW and HW. The WM
PEIS includes waste volumes from Argonne National
Laboratory-West and the Naval Reactor Facility in its
evaluation of INEL as a candidate site for waste manage-
ment facilities.

Te th

veniories, consisting of current
inventory and 20 years of generation for the five waste
types at INEL, are shown in the following chart. Also, how
INEL relates 1o DOE’s entire 20-year projected inventory
Jor each waste type is provided below as a percentage.

The estimated total was
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Current waste management activities at INEL include the
treatment and storage of LLMW on site, treatment and
disposal of LLW on site, storage of TRUW on site, storage
of HLW on site pending disposal in a geologic repository,
and the transport of HW off site for treatment. A waste
minimization and pollution prevention awareness plan has
been developed and is being implemented at INEL to
reduce waste volumes,
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
tvpe, INEL's future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the
site's role will not be determined until the Records of
Decision for each waste type are issued, the ways in which

INEL fits “Within each preferred waste management
alterative are as follows.

Low-Level Mixed Waste: DOE prefers regionalized
trantmant nf T T AW at TNET Thic altarnativa inaluidac
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onsite treatment of INEL's LLMW and could include
treatment of LLMW generated at other sites. LLMW
activities at INEL would be conducted in accordance with
INEL's site treatment plan INEL could be selected as one
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Low Level Waste: DOE prefers to treat INEL's LLW on
site. INEL could be selected as one of the regional disposal
sites for LLW.,

Transuranic Waste: DOE prefers the Regionalized
Alternative for treatment and storage of INEL's TRUW,
This alternative could include treatment of TRUW received
from RFETS.

High-Level Waste: DOE prefers onsite storage of
INEL’s immobilized HLW pending disposal in a geologic
repository.

Hazardous Waste: DOE prefers the No Action Alternative
where organic HW at INEL would continue to be treated on
site. INEL would continue to use commercial facilities for
all other HW treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated INEL for potential impacts under
al! of rhe alternarives that identiﬁed a role for this site
Results of the analyses for INEL under DOE's preferred
alternatives are highlighted for the following impacts.

Health Effects

Health risks are principally to workers and could include
fatalities from waste management activities over the 20-year
period of analysis. Collective worker health risk estimates
are one fatality each for LLMW and LL'W depending on
whether INEL is selected as a disposal site, one fatality for
HLW, and two fatalities for TRUW. Less than one [atent
cancer fatality is estimated among the offsite population for
waste management activities under the preferred alternatives
for all waste types at INEL.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air or groundwater quality standards. No
major impacts to ecological resources, land use, or infra-

ctrcture are exnacted The accessment of environmental
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justice impacts associated with treatment of TRUW at INEL
identified a potential for disproportionately high and adverse
health risks to low-income groups, which could require
mitigation measures. The programmatjc analyses did not
select exact locations for facilities within site boundaries;
some location-specific impacts, such as to cultural and
sensitive ecological resources, could require impacts

assessment when exact locations are determined.
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Under the preferred alternatives, the maximum total number
of LLMW, LLW, TRUW, and HLW shipments to and from
INEL is estimated to be 23,670 truck or 9,770 rail shipments.
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Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 1,913 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risks are primarily caused by waste
management activities; however, the maximum cumulative
increase in radiation dose to the offsite population is
estimated to be well below the EPA standard of 10 millirems
per year to the maximally exposed individual. Cumulative
environmental impacts are primarily caused by existing
conditions and other actions at the site. Although waste
management activities may add to cumulative impacts, these
additions are not expected 1o cause standards or guidelines
to be exceeded. Waste management activities could substan-
tially increase waste shipments entering or leaving the site.




Lawrence Livermore
National Laboratory

Lawrence Livermore National Laborarory (LLNL), estab-
lished in 1952 by the Atomic Energy Commission, has been
a major Department of Energy (DOE)} site for more than

40 years in nuclear weapons research. Today, its major
programs include defense and related programs, laser
Susion, laser isotope separation, human genome study,
supercomputation, and environmental restoration and waste
management. LLNL and its components occupy approxi-
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The laboratory includes Site 300, located near Tracy,
California, and Sandia National Laboratories-California.

LNL is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management
site for its own low-level mixed waste (LLMW),
fow-level waste (LLW), transuranic waste (TRUW), and
hazardous waste (HW) and, in some alternatives, other
sites’ LLMW and LLW. LLNL currently does not have
an inventory of high-level waste and is not expected to
manage this waste type in the future. The WM PEIS
includes waste volumes for SNL-CA in its evalvation of
LLNL as a candidate for waste management facilities.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste
types analyzed at LLNL, are shown in the following chart.
Also, how LLNL relates to DOE's entire 20-year projected
inventory for each waste type is provided below as a

ercentage.
P & 13,000 m?
(18% of DOE 4w}

4,300 m* o
12% of DOE LLMW)

3,600 m?
1,700 m?
10.2% of DOE LLW’I (1% of DOE muwn—1

LILMW TRUW HW

Current waste management activities at LLNL include the
storage of LLMW with the treatment of wastewater only,
preparation of LLW for shipment off site for disposal,
storage of TRUW on site, and the transport of HW off site
for treatment. A waste minimization and pollution preven-
tion program has been developed and is being implemented
at LLINL to reduce waste voiumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, LLNL’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined uniil the Records of Decision
for each waste type are issued, the ways in which LLNL fits
within each preferred waste management alternative are
as follows.

Low-Level Mixed Waste: DOE prefers to treat LLNL's
LLMW on site consistent with LLNL’s site treatment plan.
DOE prefers to ship LLNL's LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste: DOE prefers to treat LLNL's LLW on
site. DOE prefers to ship LLNL's LLW to one of 2 or 3
regional disposal sites.

Transuranic Waste: DOE prefers the Decentralized Alter-
native for onsite treatment and storage of LLNL’s TRUW.

Hazardous Waste: DOE prefers the No Action Alternative
where LLNL would continue to use commercial facilities
for HW treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for LLNL under
all of the alternatives that identified a role for the site,
These impacts are discussed in Chapters 6 through 11.
Results of the analyses for LLNL under DOE's preferred
alternatives are highlighted for the following impacts.

Health Effects

Less than one latent cancer fatality is estimated among the
offsite population, and collective physical hazard and iatent
cancer risks to workers are less than one fatality, for waste
management activities under the preferred alternatives for
all waste types at LLNL.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
menta] justice are expected. This assumes that any new
water requirements at Site-300 would be provided through
a municipal system rather than by groundwater. The
programmatic analyses did not select exact locations for
facilities within site boundaries; some location-specific
impacts, such as to cultural and sensitive ecological
resources, could require impacts assessment when exact
locations are determined.

Transportation

Under the preferred alternatives, the total number of
LLMW, LLW, and TRUW shipments from LLNL is
estimated to be 1,010 truck or 430 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 387 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risks are primarily caused by waste
management activities; however, the maximum cumuiative
increase in radiation dose to the offsite population is
estimated to be below the EPA standard of 10 millirems
per year to the maximally exposed individual. Cumulative
environmental impacts are primarily caused by existing
conditions ‘and other actions at the site. Although waste
management activities may add to cumulative impacts,
these additions are not expected to cause standards or
guidelines to be exceeded. Waste management activities
could substantially increase waste shipments leaving

the site.




Los Alamos

National Laboratory

Los Alamos National Laboratory (LANL) has been

a major Department of Energy {(DOE) site since 1943,
providing nuclear weapons research and development
and related projects. LANL is located on 43 square miles,
25 miles north of Santa Fe in north central New Mexico.

ANL is considered in the Waste Management

Programmatic Environmental Impact Statement

(WM PEIS) as a potential waste management

site for its own, and in some alternatives, other
sites’ low-level mixed waste (LLMW), low-level waste
(LLW), transuranic waste (TRUW), and hazardous waste
(HW). LANL currently does not have an inventory of
high-level waste and is not expected to manage this waste
type in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste
types at LANL, are shown in the following chart. Also, how
LANL relates to DOE’s entire 20-year projected inventory for
each waste type is provided below as a percentage.
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Current waste management activities at LANL include
the storage of LLMW with the treatment of wastewater
only; treatment and disposal of LLW on site; storage
of TRUW on site; and the transport of HW off site

for treatment. A pollution prevention program has
been developed and is being implemented at LANL
to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, LANL's future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which LANL fits
within each preferred waste management alternative are as
Sollows.

Low-Level Mixed Waste: DOE prefers to treat LANL’s
LLMW on site consistent with LANL's site treatment plan.
LANL could be selected as one of the regional disposal
sites for LLMW.

Low-Level Waste: DOE prefers to treat LANL's LLW on
site. LANL could be selected as one of the regional
disposal sites for LLW.

Transuranic Waste: DOE prefers the Decentralized Alter-
native for onsite treatment and storage of LANL’'s TRUW.
This alternative could include treatment of TRUW received
from SNL-NM.

Hazardous Waste: DOE prefers the No Action Alternative
where LANL would continue to use commercial facilities
for HW treatment.
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for LANL under
all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11.
Results of the analyses for LANL under DOE’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Health risks are principally to workers and could include
physical hazard and latent cancer fatalities from waste
management activities over the 20-year period of analysis.
Collective worker health risk estimates are two fatalities for
LLW depending on whether LANL is selected as a disposal
site, one fatality for TRUW, and less than one fatality for
LLMW. Less than one latent cancer fatality is estimated
among the offsite population for waste management
activities under the preferred alternatives for all waste types
at LANL.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air or groundwater quality standards, No
major impacts to ecological resources, land use, infrastruc-
ture, or environmental justice are expected. The program-
matic analyses did not select exact locations for facilities
within site boundaries; some location-specific impacts,
such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations are
determined.

Transportation

Under the preferred alternatives, the maximum total number
of LLMW, LLW and TRUW shipments to and from LANL
is estimated to be 20,170 truck or 7,810 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 1,012 workers. This could include workers cur-
rently employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Waste
management activities could greatly increase waste
shipments leaving the site.




Nevada Test Site

The Nevada Test Site (NTS) has been the primary location
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is also a low-level waste disposal site. NTS occupies 1,350
square miles of desert valley and mountain terrain, 65
miles northwest of Las Vegas in southern Nevada.

. -w TS is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management
site for its own low-level mixed waste (LLMW),

low-level waste (LLW), and transuranic waste {TRUW)

and, in some alternatives, other sites’ LLMW and LLW.,

NTS does not have an inventory of high-level waste and is

not considered a major generator of hazardous waste,

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the three waste
types at NTS, are shown in the following chart, Also, how
NTS relates to DOE’s entire 20-year projected inventory for
each waste type is provided below as a percentage,

3,000 m’
{1% of DOE LLMW)

1,700 m?
i0.1% of DOE LLW)
i

e1om’
10.5% of DOE TRUW)

Current waste management activities at NTS include
the storage of LLMW with the treatment of wastewater
only, treatment and disposal of LLW on site, and storage
of TRUW on site. A waste minimization and pollution
prevention plan has been developed and is being
implemented at NTS to reduce waste volumes.
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=DOE’s preferred alternatives. DOE does not yet have site prelerences for
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DOE?’s Preferred Alternatives

In the development of a national strategy for each waste
type, NTS’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which NTS fits
within each preferred waste management alternative are as
Sollows.

Low-Level Mixed Waste: DOE prefers regionalized
treatment of NTS' LLMW. Under this alternative, NTS'
LLMW would be shipped off site for treatment. NTS could
be selected as one of the regional disposal sites for LLMW,

Low-Level Waste: DOE prefers to treat NTS’ LLW on site.

NTC ~nmnld ha
NTS could be selected as one of the regional disposal sites

for LLW.

Transuranic Waste: DOE prefers the Decentralized
Alternative for onsite treatment and storage of NTS’
TRUW.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated NTS for potential impacts under

all of the alternatives that identified a role for the site. These
impacts are discussed in Chapters 6 through 11. Results of
the analyses for NTS under DOE’s preferred alternatives are
highlighted for the following impacts.

Health Effects

Health risks are principally to workers and could include
physical hazard and latent cancer fatalities from waste manage-
ment activities over the 20-year period of analysis. Collective
worker health risk estimates are one fatality for LLMW and
three fatalities for LLW, depending on whether NTS is selected
as a disposal site, and less than one fatality for TRUW. Among
the offsite population latent cancer fatalities are estimated to be
essentially zero for waste management activities under the
preferred alternatives for all waste types at NTS.

Environmental Effects

The preferred alternatives are not expected to cause exceed-
ances of groundwater quality standards. Equipment and vehicu-
lar emissions could require mitigative measures to meet air
guality standards for nonattainment areas in the region. No major
impacts to ecological resources, land use, infrastructure, or
environmental jusiice are expecied. The programmaiic analyses
did not select exact locations for facilities within site boundaries;
some location-specific impacts, such as to cultural and sensitive
ecological resources, could require impacts assessment when
exact locations are determined.

Transportation

Under the preferred alternatives, the maximum total number of
shipments of TRUW is estimated to be 90 truck or rail ship-
ments. The total number of shipments of LLMW and LLW to
and from NTS is dependent upon DOE’s final selection of
disposal sites for these wastes. Centralized disposal of LLW,
which was analyzed in the WM PEIS, could result in approxi-
mately 242,000 to 257,000 truck shipments or 91,000 to 97,000
rail shipments to a single site; centralized disposal of LLMW
could result in 7,500 to 9,600 truck shipments or 3,300 to 3,700
rail shipments.

Site Employment

Under the preferred altematives, the annual workforce required
for waste management operations is estilated to average 1,535
workers. This could include workers currently employed for
existing waste management operations.

Cumulative Effects

Cumulative heaith risk and environmental impacts are primarily
caused by existing conditions and other actions at the site.
Although waste management activities may add to cumulative
impacts, these additions are not expected to cause standards or
guidelines to be exceeded, except for air quality criteria air
pollutanls (CO ). Waste management activities could greatly

increase wasle muy;uaum u..tenng or. ]""‘“"““ the gite,
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Reservation

For the past 50 years, the U.S. Department of Energy’s
(DOE's} mission has involved weapons production,
uranium enrichment, and energy research — all of which
have contributed to the legacy of complex environmental
cleanup challenges at the Oak Ridge Reservation (ORR).
The Reservation consists of three separate sites, situated on
54.7 square miles in eastern Tennessee: a national labora-
tory, a manufacturing and developmental engineering
plant, and a former gaseous diffusion plant. Presently,
ORR’s mission includes environmental restoration, waste
management, energy and medical research, defense
programs, and technology transfer.

RR is considered in the Waste Management
Programmatic Environmental Impact Statement
{WM PEIS) as a potential waste management site
for its own and, in some altetnatives, other sites’
low-level mixed waste (LLMW), low-level waste (LLW),
transuranic waste (TRUW), and hazardous waste (HW).
ORR currently does not have an inventory of high-level
waste and is not expected to manage this waste type in
the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste
types analyzed at ORR, are shown in the following chart.
Also, how ORR relates to DOE's entire 20-year projected

mvcmury_;ut €ach wasie iype is pmvmea belowas a
percentage.
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Current waste management activities at ORR include

the treatment and storage of LLMW on site, treatment

and disposal of LLW on site, storage of TRUW on site,
treatinent of organic HW on site, and the transport of
remaining HW off site for treatment. A pollution prevention
program has been developed and is being implemented at
ORR to reduce waste volumes.
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LLMW and LLW disposal.

7 = DOE's preferred alternatives, DOE does not yet have site preferences for




DOE’s Preferred Alternatives
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type, ORR’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which ORR fits
within each preferred waste management alternative are as
follows.

Low-Level Mixed Waste: DOE prefers regional treatment
of LLMW at ORR consistent with ORR’s site treatment
plan. This alternative could include treatment of LLMW
generated at other sites. ORR could be selected as one of
the regional disposal sites for LLMW,

Low-Level Waste: DOE prefers to treat ORR’s LLW on
site. ORR could be selected as one of the regional disposal
sites for LLW,

Transuranic Waste: DOE prefers the Regionalized Alier-
native for onsite treatment and storage of ORR's remote-
handled TRUW. This alternative could include treatment
and storage of some remote-handled TRUW received from
SRS. Also, under this alternative, DOE could ship ORR’s
contact-handled TRUW to SRS for treatment and storage.

Hazardous Waste: DOE prefers the No Action Alternative
where organic HW at ORR would continue to be treated on
site, ORR would continue to use commercial facilities for

all other HW treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for ORR under
all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11.
Resulis of the analyses for ORR under DOE's preferred
alternatives are highlighted for the following impacts.

Health Effects

Health risks are principally to workers and could include
physical hazard and latent cancer fatalities from waste
management activities over the 20-year period of analysis.
Collective worker health risk estimates are one fatality each
for LLMW and LLW, depending on whether ORR is
selected as a disposal site, and less than one fatality for
TRUW. Among the offsite population latent cancer
fatalities are estimated to be essentially zero for waste
management activities under the preferred alternatives for

all waste types at OKR.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. To meet drinking
water standards, performance-based waste acceptance
criteria may be needed for onsite disposal of LLMW, No
major impacts to ecological resources, land use, infrastruc-
ture, or environmental justice are expected. The program-
matic analvses did not select exact locations for facilities
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within site boundaries; some location-specific impacts,
such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations are
determined.

Transportation

Under the preferred alternatives, the maximum total number
of LLMW, LLW and TRUW shipments to and from ORR is
estimated to be 69,130 truck or 26,490 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 1,658 workers, This could include workers cur-
rently employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste managcment activities may add to
cumulauve 1mpac‘:ts, IDCSE El.(](ll[lOllS are not CXPECIEU o
cause standards or guidelines to be exceeded. However, to
meet drinking water standards, performance-based waste
acceptance criteria may be needed for onsite disposal of
LLMW. Waste management activities could greatly

increase waste shipments entering or leaving the site.
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Site Summary
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Diffusion Plant

The Paducah Gaseous Diffusion Plant (PGDP) has been
a major Department of Energy (DOE) site for more than
40 years, producing enriched uranium for commercial
nuclear power reactors in the United States and overseas.
PGDP is located on 5.4 square miles in western Kentucky.

GDP is considered in the Waste Management

Programmatic Environmental Impact Statement

(WM PEIS) as a potential waste management site

for its own low-level mixed waste (LLMW),
low-level waste (LLW), and transuranic waste (TRUW)
and, in somie alternatives, other sites’ LLMW and LLW.
PGDP currently does not have an inventory of high-level
waste and is not expected to manage this waste type in the
future. In addition, PGDP is not considered a major

generator of hazardous waste.

The estimated total waste inventories, including current
inventory and 20 years of generation for the three waste
types at PGDP, are shown in the following chart. Also, how
PGDP relates to DOE'’s entire 20-year projected inventory
Jor each waste type is provided below as a percentage.

50,000 m?
{3% of DOE LW

600 m?
10.3% of DOE LLMW) 14 m?
‘ . {0.01% of DOE TRUW}
LLMW LLW TRUW

Current waste management activities at PGDP include
the storage of LLMW with the treatment of wastewater

only, preparation of LLW for shipment off site for disposal,

and storage of TRUW on site, A waste minimization and
pollution prevention program has been developed

and is being implemented at PGDP to reduce waste volumes.
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=+ The WM PEIS analyses assumed offsite storage; however, DOE prefers onsite
decenralized storage,

=DOE's preferred alternatives.




DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, PGDP's future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
Jor each waste type are issued, the ways in which PGDP fits
within each preferred waste management alternative are as
Jollows.

Low-Level Mixed Waste: DOE prefers to treat most of
PGDP’s LLMW at an offsite regional treatment facility,
although some LLMW would be treated on site, consistent
with PGDP’s site treatment plan. DOE prefers to ship
PGDPF's LLMW to one of 2 or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat PGDP’s LLW on
site. DOE prefers to ship PGDP’s LL.W to one of 2 or 3
regional disposal sites.

Transuranic Waste: DOE prefers onsite treatment and
storage of PGDP’s TRUW.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for PGDP under
all of the alternatives that identified a role for this site.
These impacts are discussed in Chapters 6 through 11.
Results of the analyses for PGDP under DOE'’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at PGDP.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation

Under the preferred alternatives, the total number of
LLMW, LLW, and TRUW shipments from PGDP is
estimated to be 6,330 truck or 2,410 rail shipments.

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 157 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
curnulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Waste
management activities could substantially increase waste
shipments leaving the site.




Pantex Plant

The Pantex Plant has been a major Department of Energy
(DOE) site for more than 40 years, providing nuclear
weapons assembly facilities. The mission of the Pantex
Plant includes disassembly, assembly, quality evaluation,
and maintenance of the U.S. nuclear weapons stockpile.
The site is alsc a candidate for tritium supply and recy-
cling. The Pantex Plant, consisting of 15.8 square miles
of DOE-owned land and 9.2 square miles of land leased
from Texas Tech University, is located about 17 miles
northeast of Amarillo, Texas.

he Pantex Plant is considered in the Waste
Management Programmatic Environmental
Impact Statement (WM PEIS) as a potential waste
management site for its own low-level mixed
waste (LLMW), low-level waste (LLW), and hazardous
waste (HW). The Pantex Plant currently has a very small
amount of transuranic waste (TRUW). The Pantex Plant

currently doeg not have an |n\_mntnrv of I_"nch level waste
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and is not expected to manage this waste type in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the three waste
types at the Pantex Plant, are shown in the following chart.
Also, how Pantex relates to DOE’s entire 20-year projected
inventory for each waste type is provided below as a
percentage.
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Current waste management activities at the Pantex Plant
include the storage of LLMW with the treatment of
wastewater only, preparation of LLW for shipment off site
for disposal, and the transport of HW off site for treatment.
A pollution prevention and waste minimization program
has been developed and is being implemented at the Pantex
Plant to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, Pantex’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which Pantex
fits within each preferred waste management alternative
are as follows.

Low-Level Mixed Waste: DOE prefers to treat LLMW
generated at Pantex on site consistent with Pantex’s site
treatment plan, DOE prefers to ship Pantex’s LLMW to cne

of 2 or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat LLW generated at
Pantex on site. DOE prefers to ship Pantex’s LLW to one of
2 or 3 regional disposal sites.

Transuranic Waste: DOE prefers offsite treatment and
storage of Pantex's very small amount of TRUW.,

Hazardous Waste: DOE prefers the No Action Alternative
where Pantex would continue to use commercial facilities
for HW treatment.

109

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for Pantex under
all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11.
Results of the analyses for Pantex under DOE'’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at Pantex.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation
Under the preferred alternatives, the total number of

T . .
LLMW and LLW shipments from the Pantex Plant is

estimated at 460 truck or 190 rail shipmens,

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 102 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risks are primarily caused by waste
management activities; however, the maximum cumulative
increase in radiation dose to the offsite population is
estimated to be well below the EPA standard of 10 mil-
lirems per year to the maximally exposed individual.
Cumulative environmental impacts are primarily caused by
existing conditions and other actions at the site. Although
waste management activities may add to cumulative
impacts, these additions are not expected to cause standards
or guidelines to be exceeded.
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Diffusion Plant

The Portsmouth Gaseous Diffusion Plant (PORTS) has
been a major Department of Energy (DOE) site for more
than 40 years, producing enriched uranium. PORTS is
located on 6.3 square miles, about 22 miles northeast of
Portsmouth, Ohio.

~wr-w. ORTS is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site
for its own low-level mixed waste (LLMW) and

low-level waste (LLW) and, in some alternatives, other

sites” LLMW and LLW. PORTS cumently does not have an

inventory of transuranic waste or high-level waste and is
not expected to manage these waste types in the future. In
addition, PORTS is not considered a major generator of
hazardous waste.

The estimated total waste inventories, consisting of
current inventory and 20 years of generation for the two
waste types at PORTS, are shown in the following chart.
Also, how PORTS relates to DOE’s entire 20-year projected
inventory for each waste type is provided below as a
percentage.
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Current waste managetnent activities at PORTS include the
storage of LLMW with the treatment of wastewater only
and preparation of LLW for shipment off site for disposal.
A waste minimization and pollution prevention program
has been developed and is being implemented at PORTS to

reduce waste volumes,
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, PORTS’s future role will be shaped in part by DOE s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which PORTS
fits within each preferred waste management alternative
are as follows.

Low-Level Mixed Waste: DOE prefers to treat PORTS’
LLMW on site consistent with Portsmounth’s site treatment
plan. DOE prefers to ship PORTS’ LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste: DOE prefers to treat PORTS” [LLW on
site. DOE prefers to ship PORTS’ LLW to one of 2 or 3

regional disposal sites.
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for PORTS
under all of the alternatives that identified a role for the
site. These impacts are discussed in Chapters 6 through 11.
Results of the analyses for PORTS under DOE's preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at PORTS.

Environmental Effects

The preferred aiternaiives are noi expecied io cause
exceedances of air quality standards. No major impacts 1o
ccological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation
Under the preferred alternatives, the total number of
LLMW and LLW shipments from PORTS is estimated to

be 34,090 truck or 13,000 rail shipments.

Site Employment

Under the preferred aliernatives, the annual workforce
required for waste management operations is estimated to
average 399 workers. This could include workers currently
employed for existing waste management operations.

Cumnulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Waste
management activities could greatly increase waste
shipments leaving the site.




Rocky Flats

Environmental
Technology Site

The Rocky Flats Environmental Technology Site (RFETS)

has been a major Department of Energy (DOE) site Jor

more than 40 years, producing nuclear weapons compo-
nents from plutonium and other metals. In 1992, its mission
changed to environmental restoration and decontamination
and decommissioning. RFETS occupies 11 square miles,
approximately 16 miles northwest of Denver, Colorado.

FETS is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management
site for its own low-level mixed waste (LLMW),

low-level waste (LLW), and transuranic waste (TRUW) and,

L LYY

in some alternatives, other sites’ LLMW and LLW. RFETS
currently does not have an inventory of high-level waste
and is not expected to manage this waste type in the future.
In addition, RFETS is not considered a major generator

of hazardous waste.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the three waste
Yypes at RFETS, are shown in the following chart. Also,
how RFETS relates to DOE'’s entire 20-year projected
inventory for each waste type is provided below as a
percentage.
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Current waste management activities at RFETS include

the storage of LLMW with the treatment of wastewater
only, preparation of LLW for shipment off site for disposal,
and storage of TRUW on site. A waste minimization
program has been developed and is being implemented at
RFETS to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, RFETS's future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined uniil the Records of Decision
for each waste type are issued, the ways in which RFETS
fits within each preferred waste management alternative
are as follows.

Low-Level Mixed Waste: DOE prefers to treat RFETS’
LLMW on site consistent with RFETS’ site treatment plan.
DOE prefers to ship RFETS’ LLMW to one of 2 or 3
regional disposal sites,

Low-Level Waste: DOE prefers to treat RFETS’ LLW on
site. DOE prefers to ship RFETS’ LLW to one of 2 or 3
regional disposal sites.

Transuranic Waste: DOE prefers the Decentralized Alter-
native for onsite treatment and storage of some of RFETS’
TRUW. Some of RFETS’ TRUW could be treated at INEL.
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for RFETS under
all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11,
Results of the analyses for RFETS under DOE's preferred
alternatives are highlighted for the following impacts.

Health Effects

The largest estimated health risks are to workers and are
related to the waste volumes being handled. Physical
accidents typically result in a higher potential for fatalities
than exposure to radiation. One worker fatality could occur
for the preferred treatment alternative for LLMW, Among
the offsite population, latent cancer fatalities are estimated
to be essentially zero for waste mapagement activities under
the preferred alternatives for all waste types at RFETS.

Environmental Effects

Under the preferred alternatives, equipment and vehicular
emissions could require mitigative measures to meet air
quality standards for nonattainment areas in the region. No
major impacts to ecological resources, land use, infrastruc-
ture, or environmental justice are expected. The program-
matic analyses did not select exact locations for facilities
within site boundaries; some location-specific impacts,
such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations are
determined.

Transportation

Under the preferred alternatives, the total number of
LLMW, LLW and TRUW shipments from RFETS is
estimated to be 6,920 truck or 2,690 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 774 workers, This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risks are primarily caused by waste
management activities; however, the maximum cumulative
increase in radiation dose to the offsite population is
estimated to be below the EPA standard of 10 millirems
per year to the maximally exposed individual. Cumulative
environmental impacts are primarily caused by exXisting
conditions and other actions at the site. Although waste
management activities may add to cumulative impacts,
these additions are not expected to cause standards or
guidelines to be exceeded, except for air quality criteria air
pollutants (CO and NO»). Waste management activities
could greatly increase waste shipments leaving the site.




Sandia National
. Waste Manag t
Laboratories Alternatives ot SNL-NM

Sandia National Laboratories-New Mexico (SNL-NM) _ e
isa major Deparzment ofEnergy (DOE) research and Na Action .‘I)ctmﬂmlilui Regionalized \ Centralized
development laboratory with a primary mission of
developing, engineering, and testing non-nuclear
; ’ ; Treatment
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the storage of LLMW with the treatment of wastewater
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for treatment. A waste minimization and pollution preven-
tion plan has been developed and is being implemented at ' .. =DOE's preferred alternatives,
SNL-NM to reduce waste volumes.




DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, SNL-NM'’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which SNL-NM
fits within each preferred waste management alternative
are as follows.

Low-Level Mixed Waste: DOE prefers to treat SNL-NM's
LLMW on site consistent with SNL-NM's site treatment
plan. DOE prefers to ship SNL-NM's LLMW to one of 2
or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat SNL-NM's LLW
on site. DOE prefers to ship SNL-NM’s LLW to one of 2 or
3 regional disposal sites.

Transuranic Waste: DOE prefers the offsite treatment and
storage of SNL-NM's TRUW,

Hazardous Waste: DOE prefers the No Action Alternative
where SNL-NM would coniintie {0 usé commercial
facilities for HW treatment.
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for SNL-NM
under all of the alternatives that identified a role for the
site. These impacts are discussed in Chapters 6 through 11.
Results of the analyses for SNL-NM under DOE’s preferred
alternatives are highlighted for the following impacts.

Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and fatent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at SNL-NM.

Environmental Effects

The preferred altermatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic analyses did
not seieci exact locaiions for faciliiies within siie bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

Transportation

Under the preferred alternatives, the total number of
LILMW, LLW, and TRUW shipments from SNL-NM is
estimated to be 370 truck or 180 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 46 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected 1o
cause standards or guidelines to be exceeded. Waste

shipments Jeaving the site.
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Savannah River Site

The Savannah River Site (SRS) has played a major role in
national security for more than 40 years, producing nuclear
materials (primarily plutonium and tritium) for weapons,
managing the resulting radioactive and hazardous waste,
and performing a variety of missions related to energy
research and nuclear materials management. SRS is
located on approximately 310 square miles, about 20 miles
south of Aiken, South Carolina, and 25 miles southeast of
Augusta, Georgia.

RS is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site
for its own [ow-level mixed waste (LLMW),
low-level waste (LLW), transuranic waste (TRUW), high-
level waste (HLW), hazardous waste (HW), and, in some
alternatives, other sites’ LLMW, LLW, TRUW and HLW.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the five waste
types at SRS, are shown in the following chart. Also, how SRS
relates to DOE’s entire 20-year projected inventory for each
waste type is provided below as a percentage.
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Current wWaste management activities at SRS include the
treatment and storage of LLMW, treatment and disposal
of LLW on site, storage of TRUW on site, storage of HLW
on site pending disposal in a geologic repository, and the
transport of HW off site for treatment. A waste minimiza-
tion and pollution prevention plan has been developed and
is being implemented at SRS to reduce waste volumes.
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DOE'’s Preferred Alternatives

In the development of a national strategy for each waste type,
SRS’ future role will be shaped in part by DOE's preferred
alternatives, along with decision criteria discussed in Section
1.7.3 of the WM PEIS. Although the site’s role will not be
determined untii the Records of Decision for each waste type are
issued, the ways in which SRS fits within each preferred waste
management alternative are as follows.

Low-Level Mixed Waste: DOE prefers regionalized treatment of
LLMW at SKS. This aiternative inciudes onsiie ireatmeiit of
SRS's LLMW and could include treatment of LLMW generated at
other sites. LLMW activities at SRS would be conducted in
accordance with SRS's site treatment plan. SRS could be selected

as one of the regional disposal sites for LLMW.

Low-Level Waste: DOE prefers to treat SRS’ LLW on site. SRS
could be selected as one of the regional disposal sites for LLW.

Transuranic Waste: DOE prefers the Regionalized Alternative
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Under this alternative, some contact-handled TRUW could be
received from ORR for treatment and storage. Also, DOE could
ship SRS’ remote-handled TRUW to ORR for treatment and
storage.

High-Level Waste: DOE prefers onsite storage of SRS’ immobi-
lized HLW pending disposal in a geologic repository.

Hazardous Waste: DOE prefers the No Action Alternative where
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treatment.

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential Impacts for SRS under

Al ol b mlbmemamtinan thnt ddamtifind o vrdn Fne tha eita Thaca
Qel Gy i€ GUETTIGHVES indi IMBHHJIEM Q € JOF v S5E, resl

impacts are discussed in Chapters 6 through 11. Results of the
analyses for SRS under DOE’s preferred alternatives are high-
lighted for the following impacts.

Health Effects

Health risks are primarily to workers and could include fatalities
from waste management activities over the 20-year period of
analysis. Collective worker health risk estimates are one fatality for
LLMW and five fatalities for LLW, depending on whether SRS is
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FLLCTLLAU Qo & UlDpPiTSdl 310, UL [Gualily 1UL L1As 7Y, Sl Awod wicdl Uiiv

fatality for TRUW, Less than one latent cancer fatality is estimated
among the offsite population for waste management actjvities under
the preferred alternatives for all waste types at SRS.
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The preferred alternatives are not expected to cause exceedances of
air quality standards. To meet drinking water standards, perfor-
mance-based waste acceptance criteria may be needed for onsite
disposal of LLMW. Expenditures for WM activities could cause
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regional employment and income as well as regional population
growth that could alter community structure and stress available
housing and community services. No major impacts to ecological

resources, land use, infrastructure, or environmental justice are
exnected. The nracrammatic analvses did not select exact locations
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for facilities within site boundaries; some location-specific impacts,
such as to cultural and sensitive ecological resources, could require
impacts assessment when exact locations are determined.

Transportation

Under the preferred alternatives, the maximum total number of
LLMW, LLW, TRUW, and HLW shipments to and from SRS is
estimated t0 be 74,862 truck or 27,275 rail shipments.

Site Employment

Under the preferred alternatives, the annual workforce required for
waste management operations is estimated to average 2,406
workers. This could include workers currently employed for
existing waste management operations.

Cumulative Effects

Cumulative health risk and environmenta! impacts are primarily
caused by existing conditions and other actions at the site. Al-
though waste management activities may add to cumulative
impacts, these additions are not expected to cause standards or
guidelines to be exceeded. However, to meet drinking water
standards, performance-based waste acceptance criteria may be
needed for onsite disposal of LLMW and LLW. Waste management
activities could greatly increase waste shipments entering or leaving
the site.




Waste Isolation Pilot Plant Site

The Waste Isolation Pilot Plant (WIPP) is a Department

of Energy (DOE) research and development facility for the
safe and permanent disposal of defense-generated transu-
ranic waste (TRUW). WIPP will become a permanent
disposal site for TRUW if it meets all regulatory requirements
and DOE decides to open it. The WIPP site is located on 16
sguare miles in southeastern New Mexico, approximately
25 miles from Carlsbad.

IPP is considered in the Waste Management

Programmatic Environmental Impact

Statement (WM PEIS) as a potential

geologic disposal site for TRUW from other
DOE sites. The WIPP site does not currently manage or
contain waste.

In 1981, DOE issued a Record of Decision for the phased
development of WIPP. In 1990, a subsequent Record of
Decision was issued that called for the continuation of the
phased development of WIPP. To support a decision on
whether to proceed to disposal, DOE prepared a second
Supplemental EIS (SEIS II) to evaluate impacts associated
with disposal at the site. Alse, a number of regulatory and
legislative requirements must be met before shipments of
TRUW for disposal at WIPP could begin.

DOE’s current strategy is to have all TRUW meet the WIPP
waste acceptance criteria established by DOE in consultation
with the Environmental Protection Agency (EPA) and the
State of New Mexico. These criteria are not yet final and may
be modified to require more extensive treatment of TRUW
before disposal. The WM PEIS only analyzes the role of the
WIPP site with respect to the treatment of TRUW, The
environmental impacts of TRUW disposal at WIPP are
evaluated in the WIPP SEIS Il mentioned above. if certified
as a TRUW disposal site by EPA, WIPP will operate as a
repository, accepting TRUW for approximately 35 years
(under the Proposed Action in the WIPP SEIS II). At the
end of that time, DOE will backfill and permanently seal
the facility.

Waste Managsement

Alternatives at WIPP :
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DOE’s Preferred Alternative

In the development of a national strategy for each waste
type, WIPP’s future role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS, the WIPP SEIS I,
and regulatory requirements. Although the site’s role will not
be determined until the Records of Decision are issued and
other requirements are met, the way in which WIPP fits
within the preferred waste management alternative for
TRUW is as follows.

Transuranic Waste: DOE prefers the Decentralized
Alternative in which all DOE-generated TRUW would be
treated and stored at the sites where it is generated and then
shipped to WIPP for disposal. Although the FFC Act’s
requirernent for a Site Treatment Plan would not apply to
WIPP, DOE did include management plans for mixed
TRUW in the proposed site treatment plans of the sites
where mixed TRUW is currently being managed.
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Potential Impacts of
Preferred Alternative

The WM PEIS evaluated WIPP only under the Centralized
Alternative, in which treatment of TRUW would occur at
WIPP. These impacts are discussed in Chapter 8. However,
in the preferred Decentralized Alternative, treatment of
TRUW would occur elsewhere. The potential impacts of
TRUW disposal have been assessed in previous EISs and
the WIPP SEIS I1.




Waest Vallev
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Demonstration
Project

The West Valley Demanstration Project (WVDP) is located
on the site of the only U.S. commercial nuclear fuel
reprocessing plant, which recycled fuel from commercial
and federally owned reactors until 1972. Under the WVDP
Act, a Public Law enacted by Congress in 1980, the
Department of Energy (DOE) is required to develop and

demonstrate o fpnhnnfnnu 'Fnr solidifving hrah level waste
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in preparation for d;sposal. Other WWDP acnvmes include
programs for waste management and decontamination and
decommissioning. The WVDP is located on 0.3 square mile
in West Valley, approximately 31 miles south of Buffalo,
New York.

XX7T VDP is considered in the Waste Management

Programmatic Environmental Impact

Statermnent {WM PEIS) as a potential waste

management site for its own low-level mixed
waste (LLMW), low-level waste (LLW), transuranic waste
(TRUW), and high-level waste (HLW), WVDP currently
does not have a large inventory of hazardous waste and is
not expected to manage large quantities of this waste type
in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste
types at WVDP, are shown in the following chart. Also, how

WVDP relates 10 DOE’s entire 20-year projected inventory

Jor each waste type is provided below as a percentage.
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Current waste management activities at WVDP include the
storage of LLMW with the treatment of wastewater only,
Drenaranon of LLW for shinment off site for disnosal
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storage of TRUW on site, and the storage of HLW on site
pending disposal in a geologic repository. A waste minimiza-
tion/pollution prevention program has been developed and is
being implemented at WVDP to reduce waste volumes.
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DOE’s Preferred Alternatives

in the development of a national siraiegy for each wasie
type, WVDP’s future role will be shaped in part by DOE'’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision
for each waste type are issued, the ways in which WVDP
fits within each preferred waste management alternative
are as follows.
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LLMW according to the Regionalized Alternative and
consistent with WVDP’s site treatment plan. Under this
alternative, WVDP’s LLMW would be shipped off site for
treatment. DOE prefers to ship WVDP’s LLMW to one of
2 or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat WVDP’s LLW on
site. DOE prefers to ship WVDP’s LLW to one of 2 or 3
regional disposal sites.

Transuranic Waste: DOE prefers the onsite treatment and
storage of WVDP’s TRUW.
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immobilized HLW pending disposal in

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated poteniial impacts for WVDP under
all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11,
Results of the analyses for WVDP under DOE's preferred
alternatives are highlighted for the following impacts.
Health Effects

Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-
ferred alternatives for all waste types at WVDP.

Environmental Effects

The preferred alternatives are not expected to cause
exceedances of air quality standards. No major impacts to
ecological resources, land use, or environmental justice are
expected; moderate increases to requirements for wastewa-
ter treatment and power for activities under the preferred
alternatives could lead to requirements for additional
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programmatic analysis did not select exact locations for
facilities within site boundaries; some location-specific
impacts, such as to cultural and sensitive ecological
resources, could require impacts assessment when exact
locations are determined.

Transportation

Under the preferred alternatives, the total number of
LLMW, LLW, TRUW, and HL'W shipments from WVDP is
estimated to be 6,990 truck or 2,578 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce
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average 142 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects

Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Wastewater
and power requirements could cause current capacities to
be exceeded. Waste management activities could substan-

tially increase waste shipments leaving the site.




